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Acoustifun 


HE latest in modern sculpture? 

It may appear as such, but it 
is actually the latest in sound test- 
ing chambers being used by the 
Royal Aircraft Establishment in 
Farnborough, Hampshire, Great 
Britain. The reverberation room, 
fondly nicknamed ‘‘Acoustifun” by 
the technicians working there, is 
used to test metal fatigue caused by 
sound on aircraft components. 


Structural aircraft models, metal 
pieces and building parts are placed 
in the center of the room. Noises 
are fed into the chamber from the 
speaker in the rear. Large sheets 
of aluminum being arranged by 
the technician act as buffers to 
break up the sounds and diffuse 
them to all parts of the chamber. 
After noise exposure, the metal is 
tested for stress it has undergone. 
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AMERICAN MADE 
OPAQUE PROJECTOR 


Projects illustrations up to 3”x314” 
— enlarges them to 35x30" if 
screen is 6% ft. from projector, 
larger pictures if screen is further 
away. Use in darkened room for 
best results. Designed for chil- 
dren’s use. No film or negative 
needed. Projects charts, diagrams, 
color or black-and-white. Operates 
on 115 volts A.C. current. . . 6 
ft. extension cord and plug in- 
cluded. Size 12’x8”"x4%” wide. 
Weight 1 Ib. 2 ozs. Plastic case. 

Stock No. 70,199AD ..$7.95 Ppd. 





NOW! WATER THAT CLIMBS 
UP HILL 


Amaze your friends - loads of tun 
- perfect for Science Fair. Water 
actually flows up side of glass & 
siphons freely into other container. 
To stop flow - cut with scissors - 
watch it snap back. Secret’s in 
special additive with long molecu- 
lar structure - req. only ¥% tsp. 
to glass. Friction reducing addi- 
tive has all kinds of industrial, 
agricultural, experimental uses - 
@ pinch even makes gold fish slide 
thru water faster. 3 oz. can 
enough for 84 pints of water. 
Stock No. 41,086AD ..$2.00 Ppd. 








MODEL DIGITAL COMPUTER 


Solve problems, teach logic, play 
games with miniature version of 
giant electronic brains! Adds, sub- 
tracts, multiplies, shifts, comple- 
ments, carries, memorizes. Colored 
plastic parts easily assembled. 12”x 
3%4"x4%". Incld. step-by-step as- 
sembly diagrams, 32-p. instructicn 
book covering operation, computer 
language (binary system) program- 
ming, problems & 15 experiments. 
Stock No. 70,683AD ..$5.98 Ppd. 


BIG, NEW DIGICOMP II! 
Stock No. 70,946AD...$16.00 Ppd. 











GIANT WEATHER BALLOONS 


for kids, traffic 
terrific for 


“Balls of fun” 
stoppers for stores, 
amateur meteorologists. Create a 
neighborhood sensation. Great 
backyard fun. Exciting beach at- 
traction. Amateur’ meteorologists 
use to measure cloud heights, wind 
speed, and temp. Made of heavy 
duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally 
available helium for high rise. 


Stock No. 60,568AD 8’.$2.00 Ppd. 
Stock No. 60,632AD 16’$7.00 Ppd. 





BIG BOOM & FLASH CANNON 
Perfectly safe giant noisemaker 
for sports, games, the 4th and just 
plain fun produces brilliant flash 
and loud bang. Completely harm- 
less—no gun powder, matches or 
recoil. Easily operated. Beautiful 
reproduction of regular Army 60 
MM cannon in hefty cast iron. 
*“‘Ammo’’ is pulverized Bangsite 
combined with water in cannon 
producing harmless gas. Incl. 
ammo for 200 shots, instr. Wt. 
2% Ibs. 


Stock No. 70,898AD ..$5.75.Ppd. 
Extra Ammo (About 400 Shots) 
Stock No. P-41,0055 ..$1.00 Ppd. 





3” ASTRONOMICAL TELESCOPE 
See stars, moon, phases of Venus, 
Dlanets close up. 60 to 180 power 
—famous Mt. Palomar reflecting 
type. Aluminized & overcoated 3” 
diameter f/10 primary mirror, ven- 
tilated cell. Equipped with 60X 
eyepiece and mounted 3X _ finder 
scope, hardwood tripod, FREE: 
“STAR CHART”; 272-pa 
“HANDBOOK OF HEAVENS”; 
HOW TO USE YOUR TELE- 
SCOPE” book. 

Stock No. 85,050AD . .$29.95 Ppd. 
44%” REFLECTOR TELESCOPE 
Stock No. 85,105AD ..$84.50 TCC 
6” REFLECTOR TELESCOPE 
Stock No. 85,086AD .$199.50 TCC 
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A selection of products available by mail for readers of Science Digest. 
’ All merchandise sold on a money-back guarantee. Order Direct by Stock No. Send check or M.O. 








UNUSUAL 
VALUES 







“FISH” WITH A MAGNET 


Now go treasure hunting on the 
bottom! Great idea! Fascinating 
fun and sometimes tremendously 
profitable! Tie a line to our 5-Ib. 
Magnet—drop it overboard in bay, 
river, lake or ocean. Troll it along 
the bottom—your ‘‘treasure’’ haul 
can be outboard motors, anchors, 
fishing tackle, all kinds of metal 
valuables. 5-lb. Magnet is war 





surplus—Alnico V Type — Gov't 
cost $50. Lifts over 150 Ibs, on 
land—much greater weights under 
water. 


Stock No. 70,571AD. $12.50 Ppd. 





WOODEN SOLID PUZZLES 


Here’s a fascinating assortment of 
12 different puzzles to provide 
hours of pleasure and stimulate 
ability to think and reason, Ani- 
mals and geometric forms. Take 
them apart and reassemble them. 
Lots of fun for the whole family— 
young and old. Will test skill, 
patience and ability to solve prob- 
lems. Order yours now. 

Stock No. 70,205AD ...$3.50 Ppd. 


GIANT FREE CATALOG 


148 Pages! More than 4,000 
— UNUSUAL 
BARGAINS! 
Completely news 
Packed with huge 
selection of len- | 
ses, prisms, opti- 
eal instruments, 
parts and_acces- 
sories, 100’s of 
charts, illustra- 
tions. Many hard- 
to-get surplus 
bargains. Enorm- 
ous variety of 
Z telescopes, micro- | 
scopes, binoculars, magnets, 
magnifiers, photo compensate. 
etc. America’s #1 source for 
research labs, engineers, ela | 
tists, inventors, experimenters, 
hobbyists. Write for Free Cat- 
alog ‘“‘AD.””_ Edmund Scientific 
Co., 300 Edscorp Bldg., Bar- 
rington, N.J. 08007. | 
Name 


Address 
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ORDER BY STOCK NUMBER * SEND CHECK OR MONEY ORDER * MONEY-BACK GUARANTEE 


EDMUND SCIENTIFIC CO. 


300 EDSCORP BUILDING 
BARRINGTON, NEW JERSEY 08007 

















EOPLE have been forecasting 
Doomsday for centuries. With- 
in my memory there have been 


three well-publicized occasions 
when some cultist managed to col- 
lect his flock on a hilltop at dawn— 
on the date that had been “re- 
vealed” to him—confident that they 
would be swept to Heaven in chari- 
ots while the world ended below. 
One such prophet drew a crowd of 
thousands. When chariots failed to 


arrive on schedule, his explanation 
was that they had, indeed, arrived 
—in spirit—and that his flock was 
“saved.” 

Who can say he was a liar? 

In a more rational vein, astrono- 
mers have long known that cosmic 
machinery makes Doomsday cer- 
tain. Bruce Frisch’s article on page 
8 explains in fascinating detail the 
five ways it can happen. When? 

Well, barring collisions with as- 
teroids and meteorites, the sun 
(most likely destroyer) is good for 
20 billion years. Officials at the 
Hayden Planetarium in New York, 
where a show on the subject was 
given, love to recall the aged lady 
spectator who came up to the nar- 
rator after a performance and 
asked, “How many years before the 
sun blows up?” 

“Twenty billion,” said the man. 

“Thank Heavens!” replied the 
old gal with a sigh of huge relief. 
“T thought you said 20 million.” 

—RFD 
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Ancients thought eclipses meant the end 
of the sun; hence of their world. If 
the astronomy was off, the intuition 

was sound. See page 8. The white 
light photo of the eclipse on our cover, 
taken by Dr. Gordon Newkirk of the 
National Center for Atmospheric 


Research, is the first single expos- 
ure to show the fine structure of both 
® near and far corona. Colors were 


added by our artist for visual effect. 
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NEWS IN BRIEF 





Bulletins at press time 


SAFER UNDERWATER. A scientist who wants to test the r 
narcotic potency of breathing a hydrogen atmosphere 
may have to go to record depths to do it. Dr. Ralph 
Brauer, a physiologist and director of the Wrights- 
ville Marine Bio-Medical Laboratory, will be breath- 
ing hydrogen while seated outside a French diving 
sphere (above) as it is lowered "well beyond 800 
feet." He is not trying to set any diving records. 
The experiment could be conducted on land, in a pres- 
sure chamber, but hydrogen under pressure is danger- 
ous, and it is far safer to work underwater. The test 
is scheduled for the second week of June. 


ASTHMA AND EMOTIONS. Nineteen out of a group of 

40 asthmatics developed asthmatic reactions after 
being tricked into believing they had been breath- 
ing allergic agents. They had actually been breath- 
ing a nonirritating salt water mist. Some of those 
who suffered attacks improved after being told they 
were being given a remedy. It was the same water mist. 
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SHOPPERS’ FREE OFFER 


MEREDITH SEPARATOR CO. offers the items on this page to Science Digest Readers on a money 
back guarantee. With every $20 worth of merchandise ordered from this page you have your 
choice of a FREE Glue Pen or a FREE Aerosol Prophylactic. 


WATCH RUST DISAPPEAR 





NAVAL JELLY 


Is an extremely active new cleaner 
that removes rust by chemical com- 
bination . . . sticks to verticals 
a Brush it on, hose 
it off. 

Use on pipes, fences, tools, tanks, 
all machinery. Eliminates sand- 
blasting, scraping, etc. Easy and 
quick. 


0 40¢ @_ .65/lb. $26 
O 10% @ 1.50/lb. $15 
Oo 4# @ 2.00/lb. $ 8 


#4 ppd.—other units 
FOB Cleveland 


COLONIAL SWORD 
CANES 


- + as British as gin and tonic 
. . + as oriental as the mandarin 
dragon twining about the cane 
from handle to tip . . . intricately 
carved in exotic wood. On the 
handle leers the face of an in- 
scrutable Confucius. Sword canes 
like these are collectors’ items, 
$14.95 ppd. 


LIQUID PLASTIC 


Polyure- 
thane that ap- 
plies like paint 
forms a skin so 
tough it won't 
crack, chip or 
peel. Cuts 
painting costs 
+ +» covers and 
~-, protects like a 
shield of  un- 
breakable glass. 


WATERPROOF IN 30 MINUTES 


Adheres: to practically anything, 
stops leaks. Ideal for concrete, 
aluminum, wood, masonry, canvas, 
any metal. Clear—any major color. 
dust specify. $5.95 per qt., $18.50 
per gal. We pay all shipping costs. 
Order NAVAL 5. 
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CUT ANY MATERIAL 
WITH SUPER-HACK 





In less than two min- 
utes you can rip thru 

the hardest piece of metal (a 
FILE!) This amazing tungsten-car- 
bide saw will make curves, notch- 
es, straight cuts in materials for- 
merly considered to be unsawable! 
You can cut glass, glazed tile, 
bricks, tool steel, marble, and with 
very little effort. Famous cousin of 
diamond, the furnace-made tung- 
sten carbide now joins 
the saw blade (a duPont 
development) and you 
have this miracle blade. 

Fits any 
hacksaw. ee 
Ship as fol- 
lows: 

1 at 

$2.50 D 
Ol 


3 for 

$6.20 0 
6 for $2 ea. 
(total $12) 
ppd. O 
24 @ $1.60 
ea. (total 
$38.40) O 







$25 EXTENSION CORDS 
as Low as $6.95 ppd. 


100-FOOT HEAVY DUTY 


.» « « new and unconditionally 
guaranteed for one year. Army 
Surplus . . . ten pounds of 
rugged, heavy duty 14-gauge 
power cord with molded on 
vinyl caps for neat appearance. 
A tremendous bargain but lim- 
ited in quantity. Run all pow- 
er tools . . . carries 15 amps. 
for all motors up to 112 hp 
capacity, 115 volts. 


O 6 cords $6.96 ea. 
(total $41.70) 


O 2 cords $10.95 ea. 
(total $21.90) 


O & cord $12.95 all prices 
ppd. 















A $25 cord value. 





See coupon. Ask for catalog. 


$50 
REWARD 


for Any Type 
Spider, Bug, 
Insect that Bug- 
master Electric 
Units Fail to 
Kill! 


No spraying or stains. No Messy 
powder. UL approved. 


Fully Automatic, Just Plug in. 
Completely and permanently rid 
your apartment, home, office, fac- 
tory, restaurant, bakery, of disease 
carrying, filthy, disgusting bugs. 
Bugmaster quickly kills ROACHES, 
all crawilng and flyin; insects. 
Gets them anywhere. The Profes- 
sional indoor bug killer, Dual Pur- 
pose Model H $9.95 plus 75¢ pp. 
& hd., 6000 cu. ft. model, Heavy 
duty model G, 12,000 cu. ft.—ap- 
prox. 10 rooms or entire house, 
$15.95 plus $1 pp. & hd. USDA 
numbered. Extra Crystals for Mod- 
el H 75¢. Extra Crystals for Model 
G $1.00 (when ordering crystals 
alone please add 45¢ p.&h.) 





ee 


DAZZLING 25-MILE 
NAVY PILOT LIGHT 


Mercury power emergenty light 
01 


flashes color of sunlight r 20 
hours, about size of pack of cigar- 
ettes, intense strobe light used to 
rescue scores of downed pilots in 
Viet Nam. Extremely rugged. $30 
and worth it. 


ORDER BLANK 
MEREDITH 
SEPARATOR CO. 
Dept. SD-6, 310 West 9th St. 
Kansas City, Mo. 6410S 


Ship as follows: 
oO Haval Jelly as checked 


I 
! 
above | 
Strobe Lights 
Naval 5 O Qt. O Gal. | 
Sword Canes 
Bugmasters H 
O Bugmasters G I 
Extra H Crystals 0 Extra I 
I 
! 
I 
1 
i 


se 
1 
! 


G Crystals 
Extension Cords as checked 
o 


oo o oOo00 


Super Hacks D 2 
o6 oO 24 


| Name 
Address 


3 
State ip 
O Send me free Catalog | 
O Send me free Aerosol 
O free Glue Pen with my or- 
der for $20 or more 
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SIGNALS OR SPINNING STARS? The pulsars, sources 

of rhythmic radio pulsations from space, may be 

coming from rapidly spinning neutron stars, small : 
dense bodies, that result from the catastrophic 

collapse and explosion of a large star. The pul- 

sations were so odd that astronomers first thought 

they might be signals from other worlds (see p.35). 


THE BLACK DEATH AGAIN. The bubonic plague, the Black 
Death of the Middle Ages, is on the rise in Vietnam. 
Some scientists have warned of the increasing danger 
of plague (see page 90), and recent statistics seem 
to bear out the dire predictions. 


SECRET PYRAMID ROOM. Scientists who have been count- 
ing cosmic rays as they pass through one of Egypt's 
famous pyramids, believe they have found indications 
that there is an undiscovered chamber in the pyramid 
built by the Pharaoh Chephren. If the pyramid is 
solid, then fewer particles should be getting through. 
Most pyramids have several rooms, but only one has 
ever been found in Chephren's pyramid, leading to the 
theory that the real burial chamber was carefully 
concealed from robbers and has not yet been located. 


WHOOPERS ON THE RISE. As the whooping cranes headed 
north this spring, prospects for their survival looked ; 
better than ever before. Forty-eight known specimens 

of the majestic bird flew to their nesting grounds in 
Canada. Conservationists are now hatching a few whooper 
eggs in captivity, where the young will have a better 
chance of survival. The birds will then be released. 


SAFER AT THE TOP. A massive study of employees of the 
Bell system showed that executives had a slightly low- 
er rate of heart disease than blue collar workers. 


ANOTHER ICE AGE. New observations seem to indicate 
that past ice ages were caused because of a lessen- 

ed tilt in the earth's axis. If the theory is right, 
Europe and North America may face another period of 
glaciation in about 80,000 years. With a smaller tilt, 
there is less contrast between winter and summer, and 
ice collected during the winter does not melt fully. 
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. . . why wolves the world over are outlawed 
and labeled wanton killers. Can their cold- 
eyed instincts be modified? If it’s true they 
have a vocal “language” of their own? 


. what tragedy befell the ancient “People 
of the Jaguar” who left statues of slant-eyed, 
cat-mouthed children, but no record of why 
they vanished or where they came from? 


what weird 
forces created bleak 
deserts in Antarc- 
tica’s dry valleys, 
where mummified 
seals have lain pre- 
served for more 
than 2,000 years— 
on a continent 
buried under ice? 





Then, for your kind of mind there is a special magazine: 


SCIENCE DIGEST 


—crammed with news of fascinating expeditions, discovery and research, 
reviews of reports in science journals and books. Best of all, it is written 
in non-academic language and designed to provide a cross-fertilization of 
ideas in business, in the lab, in school—or just to satisfy the curiosity of 
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by Bruce Frisch 


On June 15 a missile with the destructive potential of 7,000 
100-megaton thermonuclear bombs will streak within 
4,000,000 miles of earth. It will be the asteroid Icarus mak- 
ing the decade’s closest known approach by an astronomical 
body other than the moon. What will happen? 


To see how destructive asteroids 
can be just look at the ravaged, 
pockmarked face of the moon. That 
is what earth would look like if 
rain and mountain-building did not 
give it a face lifting. Recently, Dr. 
Harold Masursky of the U. S. Ge- 
ological Survey has been examining 
craters on earth in preparation for 
the moon landings, and concludes 
large impacts are more frequent to- 
day than had been thought. Per- 
haps, he says, we should look into 
having an asteroid watch and warn- 
ing system. 

Dr. Masursky has inspected the 
Barringer Meteor Crater near Win- 
slow, Ariz. It is about 4,000 feet 
across and 570 feet deep. A 100-ton 
asteroid blasted the hole 20,000 to 
50,000 years ago. The heat of the 
explosion probably killed everything 
for five miles around. 

At eight miles wide, the Sierra 


Madera crater in west Texas is the 
biggest in the country. Less than 
3,000,000 years ago, figures Dr. 
Masursky, it was excavated by a 
stony meteorite (an asteroid that 
has landed and been found) several 
hundred feet in diameter. 

The biggest still-recognizable 
crater in the world is the Vredefut 
Ring in South Africa, 27 miles 
wide. 

Most meteorites are a ton or less. 
They get slowed to a halt high in 
the atmosphere and simply fall to 
the ground, but anything over 1,000 
tons is hardly slowed at all, and 
may slam into earth at up to 37 
miles per second. 

Hefty meteorites weighing a ton 
or more dig craters. The latest 
known crater-size hit was on Feb. 
12, 1947, when a fireball spouting 
sparks and trailing thick black 
smoke fell in the Sikhotay-Alin 
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Mountains of Siberia. An expedi- 
tion to the site found more than 
100 craters up to 25 feet across 
scattered among a square mile of 
scorched and felled trees. 

What would happen if something 
more massive hit? Dr. Gerald 
Hawkins of Harvard Observatory 
has run some numbers through a 
computer and come up with this 
picture: A 55,000,000-ton mete- 
orite plowing in at the moderate 
speed of about nine miles per sec- 
ond would dig a hole 6.2 miles 
across. Within one minute a mush- 
room cloud would push up into the 
ionosphere and block out the sun 
for more than 120 miles in every 
direction. 

These, of course, are all piddling 
sizes. The Barringer meteorite was 
probably just 110 feet in diameter; 
Dr. Hawkins’ blockbuster, a mere 
1,700 feet. 

Eros, the biggest asteroid that 
dips in close to earth is 15 miles in 
diameter. It was also the first to 
cause a stir by coming close, in 
1898. 

During the 1930s, three asteroids 
skimmed in closer than Icarus will. 
Apollo came within 2,000,000 miles 
in 1932, Adonis within 1,000,000 
in 1936. In 1937 they were topped 
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ASTRONOMY 


A faint line on an astronomical photo- 
graph taken in 1949 gave astronomers the 
first hint that Icarus was on the way. 
Since that time they have been able to 
determine that the asteroid will pass close 
to the earth. Perhaps too close for com- 
fort, because these interplanetary wan- 
derers have struck the earth in the past. 


by Hermes, which looped within 
485,000 miles, the closest approach 
yet observed. All three are about 
one mile in diameter. An asteroid 
just that size created the crater 
Copernicus on the moon, says Dr. 
Masursky. Copernicus is 60 miles 
across, two miles deep. Cliffs 1,000 
feet high wall it in. And where are 
Apollo, Adonis and Hermes today? 
No one knows. 

Most close-approach asteroids 
are small, and their reflected light 
is faint. By the time they are close 
enough to be seen they are going so 
fast across the sky they are difficult 
to sight and track. “We are aware 
of these close-approaching asteroids 
only through the accident of dis- 
covery,” says Dr. Robert Richard- 
son, who helped calculate the first 
rough orbit of Icarus, when he was 
on the staff of Mount Wilson- 
Mount Palomar Observatory. “No 
one knows how many objects rang- 
ing in size from a few miles in dia- 
meter downward may pass near the 
earth each year without being no- 
ticed.”’ 

It might be a good idea, sug- 
gests Dr. Masursky, to include as- 
teroids in the geologic watch that is 
gaining favor among scientists. 
“One array of instruments might 
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take care of it all—warnings of 
earthquakes, volcanic eruptions and 
cosmic bodies,” and could be tied 
into the present tsunami warning 
net. Asteroids do not have to hit 
the ground to be destructive, he 
points out. The shock wave could 
flatten whole towns, and an ocean 
landing could produce a tsunami. 
Given enough warning, however, we 
might blow up an approaching as- 
teroid or steer it away. 


Comets quite spectacular 


While the human race almost 
ignores the menace of the asteroids, 
it gets positively hysterical over 
comets. The reason is obvious: 
Comets are the most spectacular 
events in the heavens. The comet 
of 1882 could be seen in broad day- 
light. During its passage in 1910, 
Halley’s comet spread its tail across 
more than half the sky. 

The tail is a stream of gas and 
dustlike particles boiled off the 
front by the sun and pushed away 
by the force of sunlight. The nu- 
cleus is a “dirty iceberg” of ice 
holding together blocks of meteoric 
material. As the ice melts, blocks 
drop off and spread out around the 
comet’s orbit. When the earth 
passes through a comet orbit, we 
get a meteor shower, flashy per- 
haps, but amounting to nothing 
more than a fine powder by the 
time the burnt-out particles settle 
to the ground. 

On the average, a comet is 1.2 
miles in diameter (twice Icarus) 
and weighs about as much as Ica- 
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rus, but the very largest stretch up 
to 1,900 miles and weigh 10,000 
times as much as the largest close- 
approach asteroid. So there is no 
doubt a comet can pack a punch. 
Witness the craters on the moon 
which have rays, possibly the re- 
sult of a comet’s frozen gases ex- 
ploding. 

Dr. Otto Struve, professor of as- 
tronomy at the University of Cali- 
fornia at Berkeley, estimates the 
likelihood of a cometary hit is once 
in about 200 million years. It thus 
seems amazing that the last hit was 
in 1908, when the Tunguska comet 
knocked down trees for 50 miles 
around in Siberia. If it had arrived 
just four hours and 47 minutes 
later, points out Dr. Stuart Inglis, 
astronomy professor at Chabat Col- 
lege, California, it might have 
landed on Leningrad. 

Most of us will overlook the big- 
gest missile around simply because 
it is so familiar. Yet there is not 
only the possibility that it will hit 
us, there is a certainty. I mean, of 
course, the moon. 

Although the collision will be 
awesome, it is doubtful whether 
anyone will survive events leading 
up to it. A day is getting longer 
by about 0.0016 second per cen- 
tury. A clock started at noon to- 
day will read 12 o’clock 29 seconds 
too early a century from now. 

The tides are mainly responsible 
for slowing us down. As the earth 
slows, the moon draws farther 
away. In about 100,000,000 years, 
the moon will hang over one spot 
on earth, because the lunar month 
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and our day will be the same length, 
about 50 of our present days. Lun- 
ar tides will then cease, but the 
sun’s tides, about half as high as 
the moon’s, will continue to slow 
the earth, and then the moon will 
start advancing toward the earth. 
As it comes closer, the earth and 
moon will pull on each other harder 
and harder. When the surface of 
the moon is 4,860 miles overhead, 
the moon will be drawing the oceans 
toward it 576 times more strongly 
than it does now. A towering per- 
manent high tide will flood the 
lands under the moon, leaving 
shores high and dry one-quarter of 
the way around the globe. At this 
moment (geologically speaking) the 
moon will give way under the 
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Raiarioa Museum of Natural History 
Closest approach of an asteriod within recent years was by Hermes in 1937, when it 
came to within 485,000 miles of the earth. Model shows comparative size of Hermes 
and New York City. Asteroid would make crater 60 times its own diameter if it hit. 





earth’s tidal pull. Just as once hap- 
pened to a moon of Saturn which 
ventured too near, our moon will 
break up and spread around the 
world in a ring. 

The ocean will level out once 
more, now flooding places once hun- 
dreds of feet above sea level, and 
life should -be uneventful for eons 
more. Eventually, the chunks in 
the ring will move in closer until 
they start grazing the atmosphere 
and plunging to earth in a rain of 
destruction. 

But long before, our lengthening 
days will become unbearably hot. 
Storms will rage where hot air from 
the light side clashes with cold air 
from the dark side. In the end we 
may approach the conditions on 
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The sun is losing energy all the time, but don’t worry about freezing. We will burn up 








long before the sun dies, for it will swell into a red giant, so large that its surface 
will approach the orbit of the earth. This will certainly boil our atmosphere away. 


Venus, which has an atmosphere, 
and a day 250 earth-days long. 
There the cold side is around 
400°F, the hot side, 1,100°F. 
Apparently there is no way of 
escaping a charred ending. The sun 
is getting hotter and more energetic 
all the time. It has been doing so 
for most of its existence, though it 
has only stepped up its heat output 
by 20 percent so far. This slow, 
orderly warming up will continue 
for a long time into the future. 
Eight billion years from now the 
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sun will rapidly cool to a reddish 
glow, but swell enormously, becom- 
ing a red giant. Energy will pour 
out thousands or tens of thousands 
of times faster than now. In a few 
hundreds of millions of years, the 
red giant stage will be over. Either 
by flashing up as a nova or by send- 
ing its outer shell billowing more 
gently out into space the red giant 
will reveal a tiny, hot white dwarf 
inside. Slowly it will cool into a 
dead black dwarf. 

“One result of the evolution of 
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our sun through the red giant phase 
will very likely be the reduction of 
our earth to a bleak, charred cin- 
der,” says Dr. Carl Sagan, Harvard 
exobiologist. ‘As the swollen dis- 
tended red sun increases in size, 
the oceans of the earth will boil 
away. The top of the terrestrial 
atmosphere will become exceeding- 
ly hot, and our atmosphere will 
evaporate away to space. Eventual- 
j ly the sun will engulf the orbits of 
Mercury and Venus; its surface will 
approach the orbit of earth.” 

All this is likely to be a postscript 
to the human race on earth, how- 
ever. Just 4.5 billion years from 
now, while still in its slow, orderly 
growth, the sun will shine with 
twice its present power, and we will 
be receiving as much energy as 
Venus does today. One billion 
years later, as the pace picks up, 


In 1054 AD a star exploded and its re- 
mains are still visible as the Crab Nebula. 
A similar end might overtake our sun. 

























we will be sweltering under a sun 
three times as bright as now. 

Then there is a very good chance 
the red giant will instantaneously 
transform itself into a white dwarf 
by exploding into a nova. In hours, 
the giant’s power would increase 
500,000 times. ‘The earth and all 
the other planets as well would be 
instantly turned into a thin gas,” 
says Dr. George Gamow, professor 
of physics at the University of 
Colorado. 

The outer shell of the sun would 
be blasted off, becoming a scorch- 
ing wind blowing past what is left 
at 600 to 1,000 miles per second. 

Collision of the sun with a thin 
cloud of dust or gas called an in- 
terstellar nebula would have an ef- 
fect similar to a nova, says Dr. 
Gamow. “If a star, moving through 
space at a very great velocity, en- 
ters such a cloud of dilute material, 
it will burst into high luminosity in 
the very same way as does a me- 
teorite that enters our terrestrial 
atmosphere. And, in fact, the ki- 
netic energy of stellar motion, when 
thus transformed into heat, can 
easily supply the tremendous radia- 
tion characteristic of novae.” How- 
ever, the chances of either kind of 
collision are extremely remote. 

Let’s get back to sure things, like 
a nearby supernova. Compared to 
a supernova, a nova is a midget. 
The supernova blows just as fast as 
a nova, but increases in brightness 
as much as billions of times. 

On the fourth of July, 1054, a 
supernova appeared which could be 
seen in the daylight for 28 days. 































Its remnants are now the Crab 
Nebula. One happens nearby about 
once every 750 million years, say 
Dr. Iosif Shklovskii, Russian theo- 
retical astronomer, and Sagan. To 
them, “nearby” means within 10 
parsecs, or about 33 light years. 
The Crab Nebula is 1,300 parsecs 
away. 

What will happen when the next 
one explodes? The supernova will 
light up the night. It will be a mil- 
lion times brighter than the bright- 
est star, and 40 times brighter than 
the moon. After several months it 
will fade, but the faintly luminous 
gas of the supernova’s ejected outer 
layers will spread across the sky. 
In about 10,000 years the gas will 
sweep over us, bringing with it a 
barrage of cosmic rays lasting for 
several tens of thousands of years. 

The radiation dose our bodies 
will receive might increase by 10, 
doubling the mutation rate. While 
Dr. Shklovskii thinks this mutation 
rate caused by an earlier supernova 
may have done in the dinosaur, Dr. 


Sagan doubts it. At the least 
though, lives will be shortened, and 
there will be more miscarriages, 
stillbirths and genetically defective 
newborn. 

Two other scientists think all the 
cosmic rays will arrive over a few 
days at most. This would mean, 
first, that supernovae up to a few 
hundred light years away would be 
dangerous, and second, that the 
danger would be not from muta- 
tions, but from immediate death 
from heavy radiation. 

Well, that is all in the future, and 
we will have years of warning. 
Icarus is the next thing to watch 
for, and we have its orbit figured 
out perfectly, haven’t we? Sure, 
agrees Dr. Richardson, but adds, 
“A change of only a few degrees in 
the position of the descending node 
of Icarus’ orbit, the point at which 
the asteroid crosses the plane of 
the earth’s orbit from north to 
south, would make it possible for 
Icarus and the earth to be at the 
same place at the same time.” 








“Stop—thief!”’ 
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TECHNOLOGY 


How fragile is an egg? 


OR YEARS egg dealers and poul- 

try breeders have tried unsuc- 
cessfully to develop a device that 
could tell how fragile an egg is 
without cracking it. 

A government scientist, in co- 
operation with the Atomic Energy 
Commission, has now built an in- 
strument that gives the answer in 
15 seconds, without disturbing the 
shell at all. 

Paul E. James, an engineer with 
the Agricultural Research Service 
in Beltsville, Md., is the inventor. 
He believes that when his device 
is adapted to commercial use, it 
‘could help chicken-breeders select 
lines of laying hens that produce 
stronger and better-protected eggs. 

About three percent of all eggs 
produced in 1965 were broken be- 


fore they reached consumers, so 
stronger shells would benefit both 
consumers and businesses that 
handle eggs. Eggs that resist break- 
ing also could be adopted more 
easily to mechanical handling. 

Called a backscatter gage, the 
instrument “analyzes fragility by 
firing beta energy particles at an 
eggshell and counting the particles 
that bounce back,” says the inven- 
tor. “If the shell is strong, most 
of the energy bounces back, result- 
ing in a large number of counts on 
a counting device; but if the shell 
is thin, very little energy is re- 
flected.” 

The machine is still in the experi- 
mental stage, but James hopes to 
shorten the time needed for measur- 
ing shell thickness. 


This machine tests the strength of an eggshell in 15 seconds without cracking it. The 
shell is placed on gage at left, and the device at right determines its strength by fir- 
ing beta energy particles at the egg and counting how many particles bounce back. 
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PALEONTOLOGY 








Lois Darling, from ‘‘Evolution of the Vertebrates’’ 


Antarctica’s most distinguished 
former resident 


AST DECEMBER, a team of Ohio 
State geologists working in Ant- 
arctica turned up a small piece of 
fossilized bone. Only two and one- 
half inches long, the fragment lay 
in a dried and frozen ancient stream 
bed among plant fossils from the 
early Triassic Period. 

Convinced they had made an 
unusual find, the geologists shipped 
the piece of ancient bone off to the 
American Museum of Natural His- 
tory, where it was examined by Ed- 
win H. Colbert, a paleontologist. 
His identification was positive: the 
fragment is part of the jawbone of 
a labyrinthodont, a group of extinct 
amphibians that lived about 200 
million years ago. 

The announcement is startling. 
Not only is the tiny fossil fragment 
the first fossil of a land animal ever 
found in Antarctica, but its discov- 
ery adds support to the controver- 
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sial “continental drift” theory. Ac- 
cording to this theory, Africa, Aus- 
tralia, Antarctica, South America 
and India once formed a supercon- 
tinent called Gondwanaland that 
broke up and slowly drifted apart. 
(Science Digest, January, 1968) 

If this supercontinent existed, its 
proponents say, life forms found in 
one of the present southern contin- 
ents should be found in the others 
in circumstances indicating they 
lived about the same time. 

Bones of other labyrinthodonts 
have been found in Australia and 
South America in rocks of about 
the same age as those that held the 
Antarctica fossil. Antarctica, iso- 
lated by hundreds of miles of 
stormy seas, couldn’t be reached by 
a fresh-water animal like the laby- 
rinthodont—unless the continents 
were joined. 

Scientists have known for some 
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time that Antarctica once had a 
warm or even tropical climate that 
could easily have supported animals 
like the labyrinthodont. Large fos- 
sil trees, fossil ferns and seams of 
coal have been found there. Until 
now, however, the only vertebrate 
fossils that have been found are 
penguins. 

The labyrinthodont identified by 
Dr. Colbert was about three or four 
feet long, he says, and looked some- 
thing like a giant salamander. Short- 
legged and heavy-bodied, it prob- 
ably moved quite slowly. Although 
it liked water, it spent much of its 
time roaming the dense vegetation 
bordering fresh water streams of 
the era. 

“As soon as I saw the fossil, I 
had a good idea of what it was, but 
of course I checked it carefully,” 
Dr. Colbert says. The specimen, 
although small, has diagnostic fea- 
tures that make it possible to iden- 
tify, he adds. 

Explorers might also expect to 
find fossils of other amphibians, 
primitive reptiles and even some 
mammal-like reptiles in the same 
area of Antarctica as that which 
held the bones of the labyrin- 
thodont, he indicates. The fossil 
was located in the mountainous 
country east of upper Beardmore 
Glacier, about 325 miles from the 
South Pole. 

The difficulty in finding fossils in 
Antarctica lies, of course, in the 
ice-covered terrain of the southern 
polar continent. The discovery of 
this fossil was made by a geological 
team investigating rock strata se- 
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American Museum of Natural History 


Shown above is the small fragment of 
fossilized jawbone found in  Antarc- 
tica last year. It has been identified as 
part of a jawbone of a labyrinthodont, a 
group of extinct amphibians that lived 
200 million years ago. (An artist’s res- 
toration of a labyrinthodont is pictured 
on opposite page.) The fossil adds sup- 
port to controversial continental drift 
theory. Below is drawing of supercon- 
tinent thought to exist before the split. 
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quences to learn more about the 
extent and flow direction of the an- 
cient Antarctic ice sheet. Headed 
by New Zealander Peter J. Barret, 
the geological study was funded by 
the National Science Foundation. 

Will other fossils turn up in the 
icy wastes of Antarctica? With more 
and more scientific teams working 
in the area, it seems likely. 
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MEDICINE 


If it itches, 








what is it? 


Itching is not often taken too seriously, but 
to those plagued by poison ivy, mosquito bites, 
sunburn or allergies, it’s no laughing matter. 


by Frank Rosen, M.D., 
and Ruth Winter 


Aone BUSINESSMAN’S_ hands 
itched only on Friday. Was it 
Friday’s lunch, or worry about the 
approaching weekend? 

It was neither! The cause was 
money. Each Friday, the business- 


man made up the payroll. He had 


an allergy to nickel which didn’t 
bother him if he handled an occa- 
sional coin, but did cause a reaction 
when he counted out the wages. 


Many things can cause an itch. 
Everyone knows when they have 
one. But no one really knows what 
it is. 

Basically, an itch, a pain and a 


’ tickle are probably related. An itch 


is believed to be a modified pain 
sensation triggered by a stimulation 
of the nerve endings. Pain’s purpose 
is to inform us there is something - 
wrong somewhere in the body. An 
itch, however, is often accompanied 
by a visible rash or welt which 
clearly informs us there is a prob- 
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lem. If it is not to inform, what is 
the purpose of an itch? 

If an itch and a pain are similar, 
why is it more acceptable in public 
to rub a pain than to scratch an 
itch? A person who scratches before 
others is considered a boor. A per- 
son who demonstrates pain is pitied. 


It can strike anywhere 


An itch may be perceived any- 
where in the body—even on hard 
skin—except on a callus. Unlike 
pain, an itch does not radiate. At 
times, however, an itch is such a 
generalized feeling that while it is 
felt on a broad area of the body 
such as the face or back, the spot 
cannot easily be located. 

A tickle is a withdrawal in re- 
sponse to a light touch or stroke, 
especially in sensitive areas like the 
bottom of the foot or the ribs. While 
a tickle may be relieved merely by 
touching the tickled site or with- 
drawal from the source of the tickle, 
the response to an itch is scratch- 
ing. 

Itching can be continuous, mild, 
severe, intolerable, throbbing or 
pricking, and once a person has had 
a condition causing an itch, he is 
more susceptible to itching in the 
future. 

An allergy, the body’s reaction to 
an antigen (foreign substance), is 
probably the most frequent cause 





Dr. Rosen is a Maplewood, N. J., al- 
lergist and past president of the New 
Jersey Allergy Foundation. 
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of itching. Half of all the patients 
who visit a doctor’s office because 
of a skin problem are suffering from 
eczema. Eczema is used to describe 
all types of itching skin rashes 
which are allergic. 

When an antigen from outside 
sources causes a rash, the eczema 
is called contact dermatitis. This 
condition is usually limited to the 
areas of the skin actually touched 
by the offending material, but acute 
attacks may spread beyond these 
areas. , 

Many substances produce rashes 
and itching. Among the most fre- 
quent are dyes used to color cloth- 
ing or to dye hair, chemicals in cos- 
metics, shampoos and creams, lac- 
quers, plastics, mercury and nickel 
compounds, furniture polishes and 
detergents. 


Housewives eczema 


The term “housewives eczema” 
is applied to a condition of the 
hands so common it affects 10 to 15 
percent of all patients who visit 
doctors’ offices because of skin con- 
ditions. Although this rash is most 
frequent in winter among women 
whose hands are in and out of wa- 
tery cleaning solutions, it can occur 
any time of the year, and in men 
who have little contact with water. 

One of the most common aller- 
gies in early childhood is eczema. 
It usually begins in infancy with an 
itching rash on the face and pro- 
gresses to other parts of the body, 
particularly the elbows and knees. 
In many of the eczematous children, 
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skin tests show reactions to foods 
and other substances, and a good 
many of these items can be proven 
to cause the eczema. Food is the 
most common. Even breast milk 
may contain traces of foods eaten 
by the mother to which the baby 
is allergic. 

If you are superstitious, an itch- 
ing palm means money. On the oth- 
er hand, if the itching persists, red- 
dens, rings and worsens, the root of 
the evil may not be money, but the 
onset of a ringworm fungus infec- 
tion. This type of itching infection 
is on the increase and has become 
the sixth leading cause of skin dis- 
orders among Americans, according 
to Dr. Gerald N. Wachs, dermatol- 
ogist and assistant medical director 
of Schering Laboratories, Bloom- 
field, N. J. 


Ringworm quite. common 


It has been estimated that more 
than 90 million persons in this 
country have suffered from one or 
more ringworm attacks. Visible 
warning signs include a ring or cir- 
cle which expands, blisters, scales, 
fissures and macerations. Itching 
is, of course, bothersome. Ringworm 
fungus attacks not only the hands, 
but also the scalp, beard, body, 
groin and feet, and the infection 
tends to spread readily from one 
person to another. Another classic 
example of this is athlete’s foot. 

No one knows why some persons 
are immune to the infection and 
why others are susceptible to fre- 
quent attacks and why still others 
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can apparently transmit the infec- 
tion without having any visible 
signs of the disease. 

Like ringworm, scabies, an ail- 
ment often referred to merely as 
“The Itch,” can affect places on the 
body most embarrassing to scratch 
in public. The mite, which causes 
mange in dogs, causes scabies in peo- 
ple. Because of the difficulty in 
finding the mites on humans, it is 
often misdiagnosed. The diagnosis 
in man is usually made from a di- 
agnosis in his pet dog. The mite 
does not reproduce in man’s skin 
and, if exposure is not continued, 
an infestation may last no more 
than five weeks. For those who have 
had “The Itch,”’ this is too long. 

Hives may be called “allergic 
mosquito bites” because that is just 
what they look and feel like. For- 
mally known as urticaria, they are 
temporary swellings which start be- 
low the skin surface and may be 
caused by a variety of allergy pro- 
ducing substances although often 
no cause can be found. The aller- 
gens frequently pinpointed are food 
and drugs—particularly penicillin. 
Anyone who has once had hives fol- 
lowing a dose of penicillin should 
inform his doctor of this fact. The 
next reaction may not be hives but 
anaphylaxis, a: severe allergic reac- 
tion which can result in death. 

One of the worst itches known to 
man is caused by certain sumac 
plants such as poison ivy and 
poison oak. Poison ivy is a dark, 
green, shiny, three-leafed plant 
which usually doesn’t grow over a 
foot high. You don’t have to touch 
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Poison ivy is one of the most maddening itches, 
and its victims sometimes suffer for weeks. 


the plant itself to fall victim to its 
poison. A dog or cat may run 
through the woods and carry the 
oily toxin back to the family. Many 
people have been poisoned from 
very fine droplets of the plant oil 
carried aloft in smoke and depos- 
ited upon the clothes or skin. 
Poison ivy puts hundreds of peo- 
ple into the hospital every year and 
thousands more go at least once to 
a physician’s office because of it. 
Unfortunately, there is no cure for 
the maddening itch of poison ivy, 
although antihistamines and _ster- 
oids may help. It is best to seek 
medical advice, particularly when 
the face or large areas of the body 
are affected. A doctor should al- 
ways be consulted when the poison 
affects the victim internally. 
Advertising has kept us acutely 
aware of dandruff by showing us 
men and women either scratching 
their scalps or brushing white flakes 
from their shoulders. Despite our 
familiarity with the condition, the 
cause of dandruff is really unknown. 
It is believed to have some relation- 
ship to disfunction of the oil glands 
in the scalp since it occurs in per- 
sons with oily skin. Such people 
are more prone to develop acne and 
other chronic skin conditions. 
However, oiliness and flakiness 
of the scalp are entirely normal 
phenomena and even the healthiest 
of human scalps shows some degree 
of scaling since all the skin on the 
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body sheds a bit of its outer layer 
every day. On the head, extra oil 
glands add their secretion to the 
dead scale. This combined with 
dust and germs from the air form 
the scale that is known as dandruff. 

There have been cases reported 
of babies being allergic to their 
mothers’ dandruff. When the moth- 
ers were instructed to wear caps 
when holding the infants, the chil- 
dren’s rashes cleared up. 


Itching may be warning 


Itching can sometimes be a sign 
of serious illness. It may be the 
only warning of a systemic disease 
such as diabetes mellitus, nephritis, 
diseases of the liver, cancer, leuke- 
mia, Hodgkin’s disease, gout and 
thyroid disfunction. Natural condi- 
tions as pregnancy and menopause 
may be accompanied by itching. 

Did you scratch yourself while 
reading this article? Talking about 
itching can create the sensation of 
an itch which people attempt to 
scratch without being aware of it. 

Itching does seem to be more 
frequent in nervous people. In fact, 
many chronic skin conditions such 
as neurodermatitis—chronic itch- 
ing with superficial inflammation of 
the skin—are believed to have a 
substantial psychological cause. 
However, it has been found that 
taking an itch to a psychiatrist may 
sometimes make it worse. Even 
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patients who have had no itch when 
they began psychoanalysis de- 
veloped one while ventilating deep- 
seated emotional problems. 

Some people are accused of being 
slightly daffy because they feel in- 
sects crawling on their skin. Victims 
of alcoholism and_ schizophrenia 
often try to brush off imaginary 
bugs. However, some tiny mites do 
attack people. They cause an in- 
tense crawling sensation on the 
skin and a momentary but intense 
itching. Because they are smaller 
than the point of a pin, they usu- 
ally cannot be seen with the naked 
eye. 
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Mites are just one of the almost 
endless list of things that can cause 
itching. Heat rash or prickly heat 
is an acute inflammatory condition 
due to the obstruction of the sweat 
ducts. The prickling itch is mad- 
dening and so is the intense itch- 
ing of chicken pox. The itching is 
so bad in chicken pox that even 
though they are warned that per- 
manent scarring of the skin may 
result, victims cannot restrain them- 
selves from scratching. 

Heat, pressure and accessibility 
all influence the severity of itching. 
Accessibility is being able to 
scratch the place that itches. Itch- 
ing is worse at night. Perhaps it is 
because we are too busy during the 
day to concentrate on the itching. 

Even though the sensation we 
call “itching” is not fully under- 
stood, there are some techniques for 
relieving it. Ice, for example, will 
make itching disappear temporar- 
ily. But it may make the itch worse 
later. 

Antibacterials and antifungicides 
will cure an itch by inhibiting the 
growth of the organisms. Steroids 
may help the inflammation, but not 
necessarily the itch. Antihistamines 
are more effective as preventatives 
than cures. Electron beams and 
X-rays are used occasionally. When 
nothing else works, tranquilizers 
and sedatives are valuable in allow- 
ing the tormented to relax and get 
some rest. 

Unfortunately, itching tends to 
perpetuate itself. The more you 
itch, the more you scratch, the 
more the scratch itches. 
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NEWS IN BRIEF 





This multiple exposure photograph approximates what a viewer sees as he moves his 
head from left to right in front of a new kind of hologram (a photographic record that 
reproduces a 3-D image) made at Bell Telephone. Image rotates 360 degrees. 
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Science Month 


The real green cheese 


QuNe has come to the rescue 
of young lovers, songwriters and 
poets. The moon is not a mere’dead 
rock, nor is it a cold glob of con- 
gealed gas or dust. It is a warm- 
hearted chip from the old block, 
earth. For future moon colonists, 
a large store of oxygen is locked 
chemically into its basalt rock. 
There is silicon too, for glass, iron 
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and aluminum, and other metals. 

Such is the opinion of many sci- 
entists as they study the recent 
Surveyor 5 moon-soil analyses. The 
landing was in the Sea of Tran- 
quility, one of the many waterless 
seas that cover a fifth of the moon’s 
visible surface. The atomic soil 
analyzer found that the moon rock 
contained 53 to 63 percent oxygen, 
15.5 to 21.5 percent silicon, 10 to 
16 percent sulfur, iron, cobalt and 
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nickel, 4.5 to 8.5 percent aluminum 
and lesser amounts of magnesium, 
carbon, sodium and elements heav- 
ier than nickel. 

If you wanted to whip up a batch 
of basalt, this would be a perfect 
recipe. The analysis also strength- 
ens the theory that the moon’s seas 
were formed when meteor collisions 
cracked the moon’s surface. Basaltic 
lava flowed up through the cracks, 
then cooled to form large dark-ap- 
pearing sheets over depressed areas. 

Basalt is widespread on the earth. 
It came as red hot, liquid lava from 
volcano chimneys, or was squeezed 
up through deep earth cracks. 
Basalt is also the three-mile-thick 
skin of hard rock that entraps the 
earth’s fluid interior. This basaltic 
crust is the base for the oceans and 
is the platform on which perch our 
great continents, towering piles of 
granite up to 40 miles thick. 

Basalt is seen in areas of geolog- 
ically recent volcanic activity. Most 
Atlantic and Pacific volcanic islands 
are basaltic. Layers of crystallized 


The criminal chromosome 


A small but significant number of 
the inmates in prisons or mental 
institutions have gross chromosomal 
errors which have never been iden- 
tified, a team of researchers from 
Elwyn Institute in Pennsylvania re- 
ports. 

Since chromosomal errors often 
result in extreme body height, the 
team studied only tall men (71 
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basalt lava form the 100,000-square- 
mile plateaus of the Snake and Co- 
lumbia Rivers in Washington. The 
200,000-square mile Deccan Pla- 
teau in India is underlaid by basalt. 

Most spectacular are the four-, 
five- and six-sided basalt columns. 
They formed when the molten rock 
split vertically as it cooled and 
shrank. Basalt columns are in the 
Hudson River Palisades in New 
Jersey, opposite New York City. 
Other columns are in the cliffs along 
the Columbia River in Washington, 
at Devil’s Tower in Wyoming, at 
the Devil’s Postpile south of Yose- 
mite National Park in California, at 
Fingal’s Cave on the island of Staffa 
off Scotland, and at the Giant’s 
Causeway in Ireland. 

Along the Rhine River, slender 
columns of basalt are pried loose to 
be used as fence posts. In the U:S., 
there are many basalt quarries. 
Crushed basalt is trap rock, used 
for road-building. In days past, 
trimmed basalt was used as cobble- 
stones. —Robert Davidson 


inches or over) in four institutions 
in Pennsylvania. One in 11 proved 
to have such an error. The imbal- 
ance was most prevalent in a hospi- 
tal for the criminally insane, where 
one out of eight patients showed a 
chromosomal error. 

In the population of tall men at 
large, the comparable incidence of 
sex chromosome errors is estimated 
to be about one in 80. 

Chromosomal errors contribute, 
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These four pictures are products of a little 
known but jnteresting art form, com- 
puter/plotter art, which uses the com- 
bined talents of man and machine. Com- 


puters, made by California Computer 
Products, Inc., Anaheim, Calif., were fed 
countless mathematical computations, 
which were then placed on tape. The 
tapes were run through CalComp Plotters 
to create the pieces of artwork. Even 
though angles and curves are shown in 
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the drawings, they are actually straight 
lines. While venturing into the art world, 
even so far as sponsoring art contests, 
CalComp Plotters are being used mainly 
for such pursuits as generating garment 
patterns from designer's original patterns 
quickly, producing contour maps for oil 
exploration and other industrial uses. Titles 
are, from top left, clockwise: ‘The Fisher- 
man,” “The Snail,’ ‘‘Krystollos,’” and the 
last is drawn from Japanese woodcut. 
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Multi-purpose space arm developed by 


Martin Marietta’s Denver division, is 
shown in compact and extended positions. 
It was developed initially for deploying 
scientific experiments and radar from 
manned and unmanned planetary vehicles. 


OT 


in small but consistent numbers, to 
the pool of antisocial, aggressive 
males who are mentally ill and who 
are incarcerated for criminal be- 
havior, the Elwyn group concludes. 
The same phenomenon was noted 
in England (Science Digest, Dec. 
67.) 


Earth colder, dustier 


If you think it’s been getting 
dustier and colder, you’re right on 
both counts. The two conditions, 
in fact, may interact. Industrializa- 
tion and the population boom are 
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responsible for the increase in dust, 
which comes not only from industry 
but also from the primitive slash 
and burn agriculture of Africa and 
Asia. A dustier earth absorbs less 
heat from the sun, which may result 
in a temperature drop. Since 1950, 
studies show, the earth has been 
cooler. 


Pollution even in Siberia 


The Soviets have their pollution 
problems too. Despite the outcries 
of conservationists, pulp and paper- 
making plants are being built on or 
near Lake Baikal in Siberia, the 
largest fresh-water lake in the 
world. Already, yellow, smelly 
waste water is flowing into the lake 
from a huge wood-pulp plant with 
a defective purification system. 
Lake Baikal has—or had—a unique 
plant and animal life adapted to its 
peculiarly cold and mineral-free 
environment. 


Chemical saves birds 


More than 50 percent of the oil- 
soaked ducks and sea birds that 
were treated at a Boston animal 
hospital survived, the Massachu- 
setts Society for the Prevention of 
Cruelty to Animals reports. The 
birds were rescued after a tanker 
dumped oil into Massachusetts wa- 
ters. 

The high rate of survival con- 
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trasts sharply to the six percent re- 
covery rate for oil-soaked birds fol- 
lowing the breakup of the oil tanker 
Torrey Canyon off England more 
than a year ago. 

Many of the Massachusetts birds 
were cleaned with a liquid chemical 
called Polycomplex A-11 which 
hadn’t been used before to treat 
wildlife. It is actually an oil dis- 
persant developed primarily to break 
up spills of oil on water and 
beaches. 

The oil had immobilized the birds 
and prevented them from diving for 
food or maintaining their body tem- 
peratures in the winter weather. 
When they tried to clean their 
feathers, they swallowed oil and 
poisoned themselves. 


Food that’s never eaten 


One fifth of all food crops planted 
by man never reach a dinner table, 
according to a study by the Depart- 
ment of the Interior. In less devel- 
oped ‘nations, between 20 and 30 
percent of grain is lost in storage 
and in the field. The culprits are 
rodents, insects and fungi. Vampire 
bat forays also kill at least one 
million head of cattle each year, 
particularly in South America. 


Back to Bikini 


Bikini atoll, site of atom bomb 
tests from 1946 through 1958, may 
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soon be inhabited again. The 300 
ex-Bikinians await a decision from 
a panel of specialists as to whether 
levels of radiation on the atoll are 
low enough for human habitation. 

One island, Namu, all but sank 
under the many atom blasts, but 
the other 20 islets of the atoll still 
exist. Coconut palms and_ bread- 
fruit trees again wave in the breeze 
and animal life flourishes as it did 
in the days before the tests. Radia- 
tion levels in the flora and fauna 
have dropped to the level of the 
slight natural radioactivity given 
off by the normal environment, ac- 
cording to University of Washing- 
ton researchers. 

The former inhabitants of the 
atoll are living on Kili, a 120-acre 
island about 500 miles to the south. 
Although the Bikinians chose Kili, 
they now regret the decision. Kili 
has no lagoon to provide a rich 
variety of ocean life, it has too 
much rain and there are no islets 
to use as plant nurseries, livestock 
pens or animal sanctuaries. 


A look at legs 


Dr. Martin Cole, a geneticist at 
Aston University, Birmingham, 
England, will study photographs of 
a thousand pair of women’s legs to 
find out more about their shape. 
He hopes to discover whether social 
class has anything to do with the 
shape of the leg. The photographs 
of the legs will be taken by Dr. 
Cole’s female colleague. 
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NEW FOR PEOPLE 


With mere flick of switch, you get an electric pointer, slide previewer simultaneously 


in this Cordless Pointer-Previewer. Sharp light points; translucent wand with diffused 
light is for viewing slides in dark. Ednalite Corp., 202 N. Water, Peekskill, New York. 


Left: Thousands of fragrances are avail- 
able for the home, car or office. They 
come in small appliance-like devices. Con- 
air, 20 Harold Ave., Santa Clara, Calif. 


Pocket-sized movie viewer accepts any 
standard three-inch Super 8 film reel. 
Hudson Photographic Industries, South 
Buckhout St., Irvington-on-Hudson, N. Y. 








It will break if you try hard enough, but 
this Tuff-Skin incandescent light bulb 
with silicone-rubber coating is 70 percent 
more resistant to physical impact than 
normal household light bulb. Made by Gen- 
eral Electric, Nela Park, Cleveland, Ohio. 


Cradle learning in the 21st century may 
include innovations such as this baby get- 
ting a lesson in water animals right in his 
own crib. New theories of play and toys 
are undergoing tests at Creative Play- 
things Laboratory, Princeton, New Jersey. 


New to the microwave “cooking in just 
seconds” field-is RCA. This electron tube 
is used at lower frequency than previous 
ones and permits uniform cooking of thin 
foods like bacon. RCA’s Electronic Com- 
ponents Plant, Lancaster, Pennsylvania. 


Here’s a kite to tickle anyone’s fancy— 
child or adult. Called SPACE-BIRD, this 


multi-colored (red, pink, blue, green, 
orange and black) cloth kite comes from 
Alan-Whitney Co., P.0. Box 447, 165 
Dwight Street, New Haven, Connecticut. 











TECHNOLOGY 


The multiple sounds of youth 





by Robert A. Kelly 


HE trombone sounds like 
eight other instruments — the 
saxophone has six eerie, bouncy 
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Current musical devices can make one musi- 
cian sound like a quartet, a sax like a clarinet 
and a guitar like nothing you’ve heard before. 


echoes — the guitar comes com- 
plete with the “wah-wah” wail of 
a trumpet. 

It’s the newest thing in recrea- 
tional acoustics — “Psychedelic 
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sound is the big thing in music to- 
day,’ says a musical trade maga- 
zine publisher. “Horns that go 
‘toot’ and strings that sing are tak- 
ing a back seat to instruments that 
make noises like ‘wah-wah,’ ‘fuzz,’ 
and ‘buzz.’ They’re all noises likely 
to make an older generation go, 
‘Grrr!’, but they’re part of the 
rock ‘n’ roll revolution in music.” 

Let’s look at some of these re- 
markable new electronic sound de- 
vices. Typical, perhaps, is the Vox 
Stereo Multi-Voice. Based on the 
company’s Ampliphonic Pickup — 
an electro-acoustic pickup device 
installed in each instrument — the 
Multi-Voice lets a single musician 
sound like a whole section. The 
player resets tabs for any octaves 
or voices he wishes. Then, with a 
tap of the foot, he can change or 
mix octaves; swing back and forth 
between different voices; make a 
sax sound like a clarinet, or sound 
like several instruments playing all 
at once. 

The company also produces an- 
other special effect device known as 
the “Wah-Wah” pedal. Designed to 
be used with a guitar, or with any 
electronically amplified instrument, 
the pedal moves the sharp sound 
peak back and forth through the 
audio range from low-to-high and 
high-to-low — the result is the wah- 
wah effect: It makes a guitar growl 
and imitates the sound of an on- 
and-off muted trumpet. In slightly 
more technical terms, the wah-wah 
is a device in which the frequency 
response is very sharp and peaked 
in one narrow range of the audio 
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spectrum. Actually, set up as a unit 
which goes in series between the in- 
strument and the amplifier, it op- 
erates on, and modifies the actual 
signal reaching the amplifier. 

There are even available today 
amplified music benches complete 
with quality amplifiers, speakers 
and cushions — operating, one 
might say, at the seat of our musi- 
cal culture. 


Where does it come from? 


As technology advances and am- 
plification improves, it becomes 
more difficult to tell from which 
direction a given musical signal is 
coming. With the new devices, 
sound fills the listening area so that 
it seems to be coming from every- 
where. 

Responsible in no small part for 
surrounding young America with 
the new sound is the world’s first 
“Ampliphonic Bank” — a musical 
group in which all instruments are 
amplified. The first of its kind, the 
new band came into being because 
Bill Page (over the years a regu- 
lar Lawrence Welk, Ted Mack and 
C.B.S. musician) became aware of 
the fantastic possibilities of proper 
amplification of every instrument in 
his orchestra. 

At the outset, it was determined 
at which point in each instrument 
the sound is most fully-developed 
and purest. Then the task was to 
develop a “pickup,” to carry that 
sound into the amplifiers. Next, the 
amplifier itself, and complete speak- 
er system, was designed to follow 
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through by amplifying the pure 
sound picked up from the instru- 
ment. Finally, capabilities such as 
the Stereo Multi-Voice, Wah-Wah 
pedal, and many others were de- 
signed into each amplifier. The re- 
sult is thousands and thousands of 
sound effect combinations — and 
the first all-ampliphonic orchestra. 

You want a brass horn on a gui- 
tar? You can get it. Not surprising- 
ly, it’s called the Wurlitzer Brass- 
horn, and it drives guitar sound 
through a horn-shaped bell to pro- 
duce five times the mid and trebel 
highs possible in standard electric 
guitar amplification. As a matter 
of fact, it creates clear brass over- 
tones in a penetrating sound wave 
ranging from 250 to 12,000 cycles. 

Two horn bells come with each 
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LEFT: A musician wears this Conn Multi- 
Vider on his belt, and he can add one, two 
or three octaves to the instrument’s nor- 
mal range, each the degree of volume he 
chooses. ABOVE: This master control box 
mounted on saxophone lets player use 
seven controls to produce 60 tonal effects. 


unit with the longer bell funneling 
a narrow concentration of sound 
in a pointed direction. The short 
bell saturates a larger area with a 
broader, but no less ringing sound 
column. 

Reaching into history, Baldwin 
Piano and Organ Company has 
“youthified” the traditional harp- 
sichord and created a twangy, driv- 
ing rock sound. Looking much like 
an antique instrument, the new 
unit is supposed to support the 
other instruments in a rock group 
— it’s called “the combo harpsi- 
chord,” and it’s complete with 
electronics whereby strings are ac- 
tually plucked with the sound 
picked up at both the bridge and 
at the end of the strings — hence 
the endless sound combinations. 
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There seems to be no limit to the 
revolution. Even the one-man-band 
/ is on its way back in a big, loud 
way. The Conn Multi-Vider (a mu- 

sician wears the unit on his belt) 
adds one, two or three octaves to 
the instrument’s normal range, each 
; in the degree of volume he chooses. 
| This kind of four-part unison is 
achieved with a tiny microphone in- 
| stalled in his instrument which 
picks up sound waves as he blows. 
These are multiplied or divided by 
? a miniature digital computer iri the 
Multi-Vider. The sound is then fed 
| to an amplifier which can add still 
more special effects such as the 
| clarinetist who plays in his own 
| register, adds a tenor line, contrib- 
utes some alto where he wishes, 
then blasts in with a contra-bassoon 
sound .. . and all done with a touch 
of a control panel. Or, you might 
hear a flute become “meaty” when 
the sub-bass voice is flicked on, es- 
pecially in a solo. 

It’s not enough that guitars can 
now have horns like a_ trumpet. 
Here comes a guitar-organ! Actual- 
ly, Murrell Electronics calls it the 

| GuitOrgan. And it allows you to 
play your guitar in the convention- 
al manner, or to produce the sounds 
of an organ or an organ and guitar 
combined. Again, portability is the 
theme. The unit weighs about 12 
pounds and is slightly larger than 
a typewriter. All the frustrated or- 
gan player has to do is plug in the 
foot-expression-pedal and the lead 
from his guitar, connect the Guit- 
Organ to an amplifier and the 
world-of-organ-sounds is his, direct 
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from the strings of his guitar. 

The multiple sounds of youth are 
here to stay—in fact, there’s lots 
more to come . . . and most of it 
seems to be for the good, even be- 
yond rock and roll applications. 
For example, an amplified sax can 
provide better dynamic balance 
against the brass section; the need 
to double reed section parts will be 
eliminated; add to this the ability 
of almost any kind of. musical 
group to duplicate recording studio 
fidelity even outdoors. 


Next? All sorts of electronic 
marvels, without doubt. Among 
items already on the drawing 


boards: a marching band featuring 
speakers in each musician’s hat, 
and multiple electronic sounds with 
no cords between instrument and 
speaker. 


Felix of the Young Rascals plays the com- 
bo harpsichord, a “‘youthified’’ version of 
the traditional instrument complete with 
electronics to allow a twangy rock sound. 
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ABOVE: This collection of fish otoliths— 
ear bones—was assembled by marine biol- 
ogists at the California State Fisheries 
Laboratory on Terminal Island. Ear bones 
at top left were taken from a kingfish; 
large specimens at bottom left and right, 
from dog snappers. BELOW: Minute oto- 
liths are studied under microscope for 
rings and scales that reveal age of the fish. 





TECHNOLOGY 


NE doesn’t usually lump dia- 

monds and fish together in 
the same conversation, but scien- 
tists at the California State Fish- 
eries Laboratory are different. To 
marine biologists there, diamonds 
are used for saw blades in research 
projects dealing with fish. The 
blades slice thin sections of fish 
otoliths—ear bones—which in turn 
reveal the age of a fish. 

Because fish cannot be counted 
like cattle or poultry, determining 
ages of fish populations helps in 
figuring growth rate, mortality rate, 
age of sexual maturity. This in- 
formation then guides authorities 
in conserving and regulating the 
catch of marine fish. 

How does the operation work? 
A single otolith is secured in dental 
impression wax. The ear bone is 
then mounted on a precision ma- 
chine equipped with an orientation 
head that allows 360 degree rota- 
tion with a table tilt in any direc- 
tion from horizontal. Table versa- 
tility is essential. 

A four-inch diameter diamond 
blade with .010-inch cutting width 
rotates at 3,450 surface feet per 
minute and slices sections from the 
ear bone as thin as .007 inch. 

The cleanly sliced section can be 
studied under a microscope to reveal 
the exact age of most fish because 
the ear bone has clearly defined 
growth rings, much like the rings 
in a tree trunk. 
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Dyson's 
Cool 
AN Zeyalels 


Mathematician 


Freeman Dy- 


son figured 

that advanc- 

ed civilizations 

would have to en- 

close their suns in 

a shell to save ener- 

gy. He also predicted 
what such enclosed suns 
would be like. Astrono- 
mers are now finding 
things that look much like 
“Dyson civilizations.” 

















































By Bruce Frisch 


IGHT YEARS AGO, Freeman Dy- 
E son, a British-born mathema- 
tician-physicist at the Institute for 
Advanced Studies in Princeton, 
N. J., forecast the course of civil- 
ization 3,000 years into the future. 
By that time, he said, we may have 
completely enclosed the sun in a 
shell to catch every bit of its en- 
ergy. To distant observers the sun 
would appear to be replaced by a 
new star shining at roughly room 
temperature. Thus, if we want to 
sight advanced civilizations else- 
where in our galaxy, he suggested, 
we should look for such cool stars. 

Cool stars like these were un- 
known at the time, but over 1,000 
have been discovered since. Some 
have recently been found to be 
sending out powerful radio signals. 
Although the phenomenon can pos- 
sibly be explained naturally, some 
scientists are beginning to ask half 
jokingly, half seriously, “Are these 
Dyson civilizations?” 

When Dyson made his proposal, 
the whole subject of extraterrestrial 
civilizations was just coming out 
into the open. Scientists had been 
quietly talking over the possibility 
among themselves but it was not 
until 1959 that two Cornell Univer- 
sity physics professors, Drs. Philip 
Morrison and Giuseppe Cocconi, 
dared publish a serious discussion of 
the subject in the British journal, 
Nature. They talked mostly about 
how we might communicate with a 
distant civilization. 

Radio astronomy was just getting 
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rolling then, and large, dish-shaped 
antennas were being built. Almost 
all radio sources then known among 
the stars and galaxies put out static 
over a wide region of the radio dial. 
So the astronomical world was still 
excited over the discovery a few 
years before of clouds of hydrogen 
between the stars that broadcast on 
a single frequency just as a radio 
station does. By tuning in on sta- 
tion HYDROGEN, radio astrono- 
mers had been able to map parts of 
the galaxy hidden from optical tele- 
scopes by clouds of dust. 


‘Rational frequency’ 


To Drs. Morrison and Cocconi, 
hydrogen possessed the “uniquely 
rational” frequency for one civiliza- 
tion to use in attempting to com- 
municate with others. They pro- 
posed that radio astronomers listen 
for such signals from nearby stars. 

Unknown to them, Dr. Frank 
Drake at the newly completed Na- 
tional Radio Astronomy Observa- 
tory (NRAO) in Green Bank, W. 
Va., was preparing very quietly to 
do just that. He labelled his at- 
tempt Project Ozma, “for the prin- 
cess of the imaginary land of Oz— 
a place very far away, difficult to 
reach and populated by exotic be- 
ings.” 

In April 1960, he aimed his 85- 
foot-diameter antenna toward the 
star Tau Ceti, 11 light years away. 
Silence. Later in the day, he trained 
toward the star Epsilon Eridani. 
The recording pen went right off 
the paper, and pandemonium broke 
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Have we made contact already? 


In March word began to circu- 
late that scientists had picked up 
signals from space which seemed 
astoundingly like those that 
might be sent out by a highly 
advanced civilization. 

On March 28, the New York 
Times asked editorially: ‘Has 
mankind finally made contact 
with the space communications 
network of the advanced galactic 
civilizations whose existence has 
long been suspected though 
never demonstrated? Until a 
few weeks ago astronomers would 
have dismissed even asking of 
this question as fantastic non- 
sense. Today these same astron- 
omers not only are themselves 
asking this question but some, 
at least, suspect the answer will 
be yes. Certainly no astronom- 
ical development in decades has 
produced such astonishment as 
the evidence of a new category of 
celestial objects, the amazing 


loose in the control room. As it 
turned out, Ozma had apparently 
stumbled on a secret U.S. airborne 
military experiment. Through 150 
more hours of listening over the 
following three months nothing else 
of interest happened. 

Some scientists claimed interstel- 
lar communications are hopeless. A 
message can travel no faster than 
the speed of light. If another civil- 
ization were 100 light years away, 
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pulsars which some astronomers 
call LGM’s, for Little Green 
Men.” 

What is astonishing about 
these pulsars (Pulsating Radio 
Sources) is their power and the 
regularity of their signals, once 
every 1.3372795 seconds. Despite 
this, and despite the fact that no 
really convincing natural expla- 
nation has yet been offered, sci- 
entists are less enthusiastic about 
the space civilization idea than 
they were a few months ago. The 
signals are being radiated in all 
directions. This would be un- 
necessary and a terrible waste of 
energy in communication. They 
are spread over a broad range of 
frequencies, also a waste, and 
there are probably hundreds of 
them. The feeling is that the 
pulsars are some sort of natural 
phenomena. But still the attrac- 
tive idea of super civilizations 
cannot be laughed off. 





it would take 200 years to send a 
message and get a reply. Recently, 
Dr. Gerald Feinberg, professor of 
physics at Columbia University, 
theorized that there are elementary 
particles he names tachyons that 
can go infinitely fast. The speed of 
light would be the slowest a tach- 
yon can go. Thus communication 
between here and anywhere else by 
tachyon would be _ instantaneous. 
Only the primitive peoples of the 
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universe may use radio. 

Dyson had a different objection. 
He had been thinking, ‘“There will 
be radio signals only if people at 
the other end are interested in com- 
municating. It occurred to me there 
might be other things less hypo- 
thetical” we could spot, like infra- 
red (heat waves). “All industrial 
operations produce infrared,” be- 
cause all the energy they use event- 
ually winds up as waste heat. As 
our energy-consumption increases, 
so does our infrared. 

In our search for more energy we 
may find a way to catch all the sun- 
light that falls on earth, say Dr. 
Iosif Shklovskii, Russian theoretical 
physicist, and Dr. Carl Sagan, Har- 
vard exobiologist. But in a mere 
1,200 years that will fall short of 
our needs. 


Solar shell next? 


Next we may turn to controlled 
H-bomb reactions. For fuel we will 
use deuterium, or heavy hydrogen, 
which has two protons in its nucleus 
rather than one, like ordinary hy- 
drogen. Only a single hydrogen 
atom in about 10,000 is a heavy 
one. Twenty-five hundred years 
from now, they calculate, we will 
consume energy at such a prodigi- 
ous rate that we will use up all the 
deuterium in the oceans in 50 years. 

The next step for an energy-hun- 
gry civilization may be a solar shell. 
“The earth is getting messed up 
very fast,” observes Dyson. “We 
will soon come to the point where 
industrial operations will have to be 
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carried out somewhere else. If you 
imagine industry 100 times its pres- 
ent scale, it will make earth an un- 
pleasant place to live. Perhaps in 
100 years or less people will find 
some kinds of industry will have to 
be moved out to space.” 

By that time, he figures, air- 
breathing boosters, regular use of 
expensive ground facilities and oth- 
er economies will have cut space 
transportation costs. At first, fac- 
tories will be put into orbit to re- 
duce pollution. “The solar wind is 
very convenient this way.” It will 
sweep away the dirt. 

World population will grow right 
along with industry. “Population 
control will never work unless there 
is one very strong government. 
There will always be people who 
don’t want to practice birth control. 
They will go off by themselves, 
and eventually outnumber everyone 
else.” They and other groups will 
build independent city-states in 
space. 

The factories and city-states will 
grow into’a shell. “You can build 
structures that are very large. They 
could be as large as a million miles 
in diameter. Tidal forces would de- 
stroy larger ones. But they would 
be spidery things, not solid bodies. 
Flimsy, essentially balloons. It 
would take 100,000 of these objects 
to make a shell.” 

Jupiter could be completely dis- 
assembled to provide construction 
materials for a shell with a radius 
twice that of the earth’s orbit. It 
would trap all the sun’s radiant en- 
ergy, providing about 130 trillion 
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Dyson advised astronomers to look for cool stars 
if they wanted to find evidence of super civilizations. 


times the energy we now consume. 
The sun’s energy will either heat 
the shell directly or be captured, 
used and disposed of as waste heat. 
Either way the shell will be warmed 
to a temperature between 98°F be- 
low zero and 81°F above. 

Look for a star in that tempera- 
ture range, suggested Dyson, and 
we may find the home of an ad- 
vanced civilization. 

Unfortunately, back in 1960 no 
one knew how to look for such stars. 
Attempts had been made as far back 
as 1937, using infrared-sensitive 
film, but the difficulties were over- 
whelming. At the wavelengths cor- 
responding to these temperatures, 
the sky itself glows brightly, and 
the telescope even more intensely. 
In terms of visible light, it is like 
trying to photograph a star in day- 
light with a luminescent telescope. 

By 1965 these problems had been 
overcome, and. Drs. G. Neugebauer 
and Eric Becklin at the Mount Wil- 
son Observatory of CalTech began 
taking a sky survey. At the focus 
of an ordinary reflecting telescope, 
they placed an infrared detector 
very much like one of the new, 
sensitive photo light meters. To 
shade the detector from heat waves, 
it was almost completely enclosed 
by shielding cooled liquid nitrogen. 

Results started coming out in 
1967, and by the fall 400 to 1,000 
stars cooler than 1,500°F had been 
counted. Most of these are pulsat- 
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ing stars called Mira-variables, be- 
lieves Dr. Robert F. Wing, an as- 
tronomer at the University of Cali- 
fornia in Berkeley. Other infrared 
stars have been identified as differ- 
ent natural objects, but some re- 
main unexplained. 

Meanwhile, a new, seemingly un- 
connected astronomical mystery 
was attracting much more attention. 
Shortly after the discovery of hy- 
drogen radio emissions, Dr. Shklov- 
skii suggested hydroxyl (OH), a 
combination of one atom of oxygen 
with one atom of hydrogen, might 
behave similarly. He calculated the 
four frequencies on which hydroxyl 
should broadcast, but they were not 
accurate enough for radio astron- 
omers to zero in. Soon after, how- 
ever, precise measurements were 
made in the lab at MIT. Guided 
by them, Dr. Allen Barrett, profes- 
sor of physics at MIT, and his crew 
prepared to look for hydroxyl 
clouds with the radio telescope at 
the Millstone Hill Observatory. 

He knew OH would not often 
send out radio signals, but would 
more likely be detected a different 
way. If a radio star or galaxy were 
behind it, a cloud would absorb en- 
ergy at the same frequency it 
would otherwise broadcast. 

In October 1963, Dr. Barrett 
aimed his telescope at the constella- 
tion Cassiopeia, where the remnants 
of a supernova explosion was a 
strong radio source. As he ran the 
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radio tuner across the dial, the 
speaker sounded a steady hiss 
until the hydroxyl frequency was 
reached, then it went silent. Dr. 
Barrett had found a hydroxyl cloud. 

At first, the search for the rarer 
emissions failed. Finally, scientists 
realized they had found them, but 
had not believed them, because 
they were so strange. Australians 
ran across them first by accident in 
1964, but thought their equipment 
was out of order. A half year later 
teams at Harvard and Berkeley 
discovered them, recognized them 
as emissions from something, but 
could not tell what. The Berkeley 
group named the unknown emitting 
gas “mysterium.” “Although mys- 
terium has now been identified as 
OH, the name can hardly be called 


a misnomer in view of the strange 
properties exhibited,” said Dr. Bar- 
rett last summer. 

Most puzzling was the immense 
power of the OH clouds. But many 
of the mysteries about mysterium 
melt away if the OH clouds are act- 
ing like masers, pointed out Dr. 
Barrett. The only masers we have 
known about are man-made. They 
are extremely powerful radio ampli- 
fiers, which are, in fact, used in 
radio telescopes. 

To solve the puzzle, astronomers 
determined to get a sharper picture 
of one particularly strong source in 
a region of space they had labelled 
W3. The picture they had from 
their radio telescopes was very fuz- 
zy. It was like looking at a night- 
time photo that was one smear of 


A man of imagination 


Freeman Dyson is practically 
the only Mr. in this story. He 
never bothered to get more than 
a bachelor’s degree in mathe- 
matics. Today he is at the In- 
stitute for Advanced Studies, 
where Einstein worked, as a 
problem-solver on the frontiers 
of physics. 

He got his degree from Cam- 
bridge (England) University, 
and came to Cornell University 
in 1951, where he “sat at the 
feet of Bethe,’’ Dr. Hans Bethe, 
last year’s Nobel prize winner. 

Besides his Dyson civiliza- 
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tions, he has also proposed long 
space voyages in which the pas- 
sengers would live on the ship 
through several generations, or 
would be frozen. On such voy- 
ages, advanced civilizations may 
use dense, dark stars as relay 
stations. The ship would graze 
the star, being caught in the 
power gravitational field and 
flung out in a new direction. Al- 
though everyone would undergo 
thousands of g’s acceleration, 
they would feel nothing, because 
the acceleration would be equal 
on every particle of their bodies. 
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light. If they had a sharper picture, 
the smear might turn out to be one 
searchlight or 10 flashlights. To get 
a better radio picture, they had to 
make simultaneous sightings with 
two widely separated telescopes. 

As readings were taken with tele- 
scopes farther and farther apart, 
the smear in W3 got smaller and 
smaller, but no sharp outlines ap- 
peared. Eventually, observations 
by NRAO in West Virginia and the 
Hat Creek, Calif., observatory 
broke up the smear into seven dif- 
ferent sources. One is still a blur. 

The sources now looked less like 
clouds than, well, let’s say it, other 
worlds. Could the OH broadcasts 
be interstellar communications? “It 
is a fascinating thought,” said Dr. 
Barrett, “and one that has not es- 
caped the scientists involved in OH 
research, although few would care 
to admit this publicly, perhaps. 

“OH emissions have many of the 
properties originally suggested for 
interstellar signals, and sought in 
the search for such signals,” includ- 
ing variations over time that could 
be a sort of Morse code. 

“What better way would there 
be to attract attention than to vi- 
olently upset” our calculations of 
what the characteristics of OH 
emissions should be? asked Dr. 
Barrett. “One cannot envision the 
receiving civilization simply ignor- 
ing the observations. 

“There is no evidence that the 
OH radiation is really interstellar 
signalling, and I am making no 
such proposal,” he continued, but 
it is “suggestive.” 
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He would still call it no more 
than suggestive after the bomb 
dropped at an astronomy confer- 
ence in Charlottesville, Va., late in 
1967. Dr. Ernst Raimon, a Dutch 
astronomer on the way home from 
CalTech, told the assembly that an 
infrared star in the constellation 
Orion is in practically the same spot 
as an OH source. There could be 
two more pairings, he went on, in 
the W75 region and W3. 


Infrared stars 


Dyson himself says, “I don’t re- 
gard infrared stars as being candi- 
dates for artificial objects. They 
appear where we know new stars 
are being formed.’’ When a cloud 
of hydrogen contracts into a star, 
it gradually heats up, passing 
through room temperature at one 
stage. 

Following this reasoning, Dr. 
P. M. Solomon, an astronomer at 
Columbia University, made some 
calculations that could wrap up the 
whole conundrum, if they stick. He 
showed how it was possible for a 
developing star to form OH, to give 
it maser action and at the same 
time radiate infrared. 

Nevertheless, wheels are turning 
in other minds. At the Charlottes- 
ville meeting, a chart was presented 
showing a ring of five OH sources 
in W3 lying in almost a perfect cir- 
cle. The New York Times reported, 
“One astronomer pointed out, half 
seriously, such a circle could be a 
‘community of Dyson _ civiliza- 
tions.’ ” 
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EARTH SCIENCES 











by James R. Berry 


S™ five billion years ago—still 

red with the heat of its own 
internal fires—a brand new earth 
hurtled through the thin clouds of 
matter from which it had accumu- 
lated. 

In the frigid void, the plastic 
surface of the glowing planet began 
to “freeze,” or crystallize, as its 
temperature fell below the melting 
point of rock (2000° F.). 

Then, for eons, terrifying volcan- 
ic explosions ripped the newly- 
formed crust, spewing incandescent 
lava across the thin surface. As the 
crust solidified and grew, fed by the 
welling pressure of magma beneath 
it, the outer surface heaved upward 
in sprawling networks of wrinkles— 
like the skin of a drying apple. Vast 
cracks rent the hot crust. It leaved 
over itself; massive edges curled 
skyward in smoking, fiery upheaval 
to form primeval mountains. 

Above the turmoil, a solid blanket 























of jet black, soot-laden cloud sur- 
rounded the glowing orb like an 
opaque shell. Water vapor that con- 
densed in the frost of space fell— 
only to evaporate again in the 
scorching atmosphere high above 
the surface. Finally, drops fell and 
did not sizzle away. The crust had 
cooled below the boiling point of 
water. 

For thousands of years rain fell 
without stopping—great deluges of 
it, pouring in cataracts over vol- 
canic ridges, carrying chunks of 
new rock from the peaks, tumbling 
them to valley floors. Rock shat- 
tered, rubbed against itself, pow- 
dered. Great rivers washed the de- 
bris to the bottom of newly formed 
seas. And, in the seas, life was 
born. 


Earth still rumbles 


As millenia passed, the violence 
subsided. But some of it still goes 
on. Old cracks shift, and the aging 
earth rumbles and trembles. Red 
magma still oozes from the fissures 
and occasionally there’s a thunder- 
ing display of explosive fireworks. 

Just where do we stand today on 
this orb we call home? 

Paradoxically, man—a recent ad- 
dition to the planet—has managed 
to learn more about the solar sys- 
tem and galaxy in which he lives 
than about the platform under his 
feet. Recently, however, he has be- 
gun to look around him. 

The situation is rapidly chang- 
ing. The International Geophysi- 
cal Year (IGY) of 1957-58 collect- 
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ed more data about earth in 18 
months than in all history put 
together. Today, the pace—while 
more even—is accelerating and reg- 
iments of highly trained specialists 
are focusing their attention towards 
earth with batteries of sophisticated 
instruments. 

Ours is a small planet, one of 
nine and among the first four that 
circle the sun. These first four plan- 
ets—Mercury, Venus, Earth and 
Mars—are so similar in size, dens- 
ity and their spacing from the sun 
that they are collectively known as 
the terrestrial planets. The next 
four—Jupiter, Saturn, Uranus and 
Neptune—are huge compared to the 
terrestrials, not quite as dense as 
water on the average and increas- 
ingly enormous distances apart. 
They are known as the gas giants. 
Pluto, the outermost member of the 
solar system, probably isn’t a plan- 
et. Speculations peg Pluto as a 
trapped comet or an escaped moon 
of Neptune. 

Early man could observe the 
heavens, and so astronomy became 
an amazingly exact science. But 
what lay a few hundred feet under- 
ground was relegated to myths. Ac- 
tive volcanoes offered one solid un- 
derpinning to these myths. Most 
all civilizations realized that earth’s 
interior is hot. Explanations ranged 
from a hollow ball filled with flame 
to the location of hell’s fire. 

Seismology offered the first sound 
analysis of earth’s interior. Earth- 
quakes send out shock waves, some 
of which travel along earth’s sur- 
face, while others plunge through 
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its bulk. Over the last 50 years or 
so, analysis of the deflection and 
speed of these waves showed that 
our planet has three principal lay- 
ers. Only in recent years—within 
the last decade—have seismologists 
agreed on the composition of the in- 
nermost of these layers—the core. 

They did have some clues to go 
on, Meteorites, thought to have been 
formed at the same time as earth, 
are often made of iron mixed with 
about 10 percent nickel. Astrono- 
mers concluded that earth’s bulk, 
which is in the 4,200-mile-thick 
core, would be the same composi- 
tion. Still other evidence came from 
seismic waves, whose speed through 
the .core matched simulated waves 
through iron-nickel alloys. But only 
within the last five years has experi- 
mental proof—the usual scientific 
clincher—been available. 

During 1964, at the University 
of Rochester, two geophysicists, 
Taro Takahashi and William Bas- 
sett, built a press that could exert 
pressures found 550 miles within 
earth, about 4.5 million pounds per 
square inch. Iron alone became 
denser as pressure increased. Add- 
ing nickel made iron progressively 
less compressible. When the team 
squeezed an alloy of 10 percent 
nickel and iron between the press’ 
diamond anvils, they got a figure 
which they extrapolated to the 50 
million psi found at earth’s center. 
Their calculations corresponded to 
the density as measured by seismic 
waves and estimates of the earth’s 
mass, proving the core is an alloy of 
iron and 10 percent nickel. 
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Cross section of the planet earth. So far 
man has direct knowledge only of the thin 
outer crust. Speculations about the na- 
ture of the core and mantle have varied. 


The team discovered another im- 
portant fact. The fantastic pres- 
sure exerted by earth’s inner core, 
an area believed to be 1,600 miles 
in diameter, probably squeezes 
what should be a molten alloy into 
a solid, This, despite the fierce heat 
that causes the core to glow white 
hot. 

But not so hot as once thought. 
In 1965, Prof. George Kennedy, 
working at California’s UCLA, be- 
came suspicious of traditional esti- 
mates of earth’s interior tempera- 
ture. Until then, scientists used 
Lindemann’s Law, a complex equa- 
tion analyzing a substance’s melting 
point in terms of its pressure. The 
conclusions from this law pegged 
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earth’s core temperature at about 
13,000° F., hotter than the sun’s 
surface. 

Kennedy plotted melting points 
of 50 or so materials against their 
densities at various pressures. The 


graphs he drew supported his 
doubts. The relationship, he found, 
is between melting point and densi- 
ty, not melting point and pressure. 
Since even a little nickel added to 
iron changes the alloy’s density un- 
der pressure, former calculations 
varied widely from the mark. Ken- 
nedy’s figures showed that earth’s 
inner core is only 6,500° F. or so, 
adding further support that this 
area is solid. Notes Nobel Prize 
winner Willard Libby about this 
finding: ‘The profession must be 
full of asses. How could anyone 
be so stupid not to have seen it 
before?” 


‘Moho’ bulges under oceans 


Earth’s mantle—a 1,600 mile 
thick band of rock ranging from 
1100° F. near the earth’s surface 
to a plastic 4500° F. deep within— 
surrounds the core. In 1910, a Ser- 
bian geologist named Andrija Mo- 
horovicic found that seismic waves 
speeded up 20 miles or so under- 
ground. This speed change, he 
rightly concluded, was the bound- 
ary between the mantle and earth’s 
outermost layer—the crust. Today, 
this boundary is simply called the 
“moho.”” Under some oceans, the 
moho bulges to within three or four 
miles of the ocean floor. Typically, 
the crust is 20 to 40 miles thick. 
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A prime reason for seismologists’ 
interest in earth’s crust is the pre- 
vention, or at least warning, of 
earthquakes. Inadvertently, special- 
ists are getting a rare chance to ob- 
serve the birth of earthquakes. 

In 1962, the U.S. Army dug a 
well 12,000 feet deep near Denver, 
Colo. By 1966, the military had 
dumped 160 million gallons of poi- 
sonous waste water from a chemi- 
cal warfare plant into the hole. 
During that year the Denver area, 
which was as earthquake free as 
New York, was hit by slight trem- 
ors. During 1967, the shocks be- 
come shudders, then severe shakes 
that damaged a few homes. Seis- 
mologists pinpointed the disturb- 
ances’ focus as the well. Today, the 
Denver area is ringed with seismo- 
graphs that record every earth 
tremble. 

While experts figure out what 
remedial action to take, they may 
yet get more spectacular effects to 
study. Many specialists predict 
that the strain of the water’s weight 
on bedrock will result in a severe 
earthquake this year or next. 

Other geophysical studies deal 
with different characteristics of 
earth—its shape, for instance. 

Contrary to popular belief, neith- 
er Columbus nor any other edu- 
cated man, since Pythagoras lived 
six centuries BC, believed the earth 
was flat. But ancient scholars did 
make a mistake about its shape. 
They believed that earth was a per- 
fect sphere. 

The first hint that it wasn’t came 
in 1672 when French explorers in 
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Most people think the earth is round. 
It isn’t, it is very slightly pear-shaped. 


Guiana, South America, noticed 
that pendulum clocks lost 2.5 min- 
utes a day near the equator. Sir 
Isaac Newton used this fact to 
prove that earth bulged at its equa- 
tor and flattened at its poles. In 
1948, the English astronomer Sir 
Harold Jeffreys cranked the moon’s 
orbital irregularities in with earth’s 
precession rate and got a formula 
that showed the planet is 30 miles 
shorter from pole to pole than 
through its equator. 

This figure stood until the satel- 
lite era. Observations of unex- 
pected orbital wobbles by Russia’s 
Sputnik II and the United States’ 
Explorer I and Vanguard I revealed 
that earth is actually flattened by 
26.6 miles. Practically, the differ- 
ence is slight. But it sent geodesists, 
who consider a measurement error 
of 10 yards in 1,000 miles a calami- 
ty, into a scramble for more precise 
figures. It was the satellite era that 
led to today’s picture of the geoid— 
earth’s sea-level shape. 

Vanguard I also showed that the 
geoid isn’t merely flattened at. the 
poles. Its orbit proved that the 
South Pole bulges inward by 120 
feet, as though dented by some 
monstrous kick and giving earth a 
slight—very slight—pear shape. 

Over the years, analysis of scores 
of satellite orbits indicates that 
characterizing earth’s shape as a 
pear is like describing a voluptuous 
woman as a biped. A recent geoid 
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map made by Dr. William Kaula 
of the University of California is a 
phrenologist’s dream. For example, 
at the equator the geoid’s height in 
the Congo, on the average, is zero— 
3,963.21 miles from earth’s center; 
the average equatorial diameter is 
7,926.42 miles. Traveling eastward 
on the geoid, an imaginary trip 
since mountains block the path, one 
reaches a point south of India where 
the geoid dips 260 feet. At a spot 
above Australia’s east coast, the 
geoid rises 220 feet, 480 feet further 
from earth’s center than when south 
of India. Other prominent bumps 
on the geoid are centered in western 
Europe, near the South Pole and off 
California’s coast. The exact cause 
for these dips and rises remains to 
be discovered. But perhaps it’s no 
coincidence that the geoid’s biggest 
irregularities correspond to major 
earthquake areas. 


Continental drift 


One important theory about 


_earth’s surface holds that the con- 


tinents have drifted apart to form 
today’s land configurations. In 
1908, a team of explorers led by 
Sir Ernest Shackleton tried to reach 
the South Pole. They didn’t make 
it, but they did find fossilized 
leaves and wood, and beds of coal, 
proving that Antarctica had once 
basked in a tropical climate. 

This discovery revived the con- 
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The convectional flow of hot material within the earth’s mantle is what causes the 
major changes on the crust, according to one theory. Upward flow forces the crust 
apart forming mid-ocean ridge, and pushing continents apart. Downward flow forms 
faults and trenches, and squeezes adjoining land into mountain ranges. The convection 
currents are used to explain the force behind controversial continental drift theory. 


tinental drift theory, whose cham- 
pion was the German meteorologist 
Alfred Wegener. During the late 
1800s, Wegener noted that similar 
vegetable and animal life had lived 
on continents not connected by a 
land bridge. This and other obser- 
vations convinced him that the con- 
tinents were once joined together. 
The idea faded, then revived, until 
it is widely accepted today. (See 
Science Digest, January 1968, for 
detailed explanation of continental 
drift. See page 16 of this issue for 
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new drift theory discovery.) 

Until recently, man knew almost 
as little about the atmosphere above 
him as the earth below. What has 
been known is that the first 50 miles 
above earth contain 99.999 percent 
of all atmospheric gases and is a 
mixture of 76 percent nitrogen, 23 
percent oxygen and one percent 
argon and other samples. If our 
planet were represented by a six 
foot-diameter ball, this part of the 
atmosphere, called the homosphere, 
would be a mere half inch thick. 
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The homosphere was once consid- 
ered a relatively simple gas mixture 
with some turbulence such as hurri- 
canes and tornadoes. No more. It 
hasn’t been easy exploring the ho- 
mosphere, and many gaps in me- 
teorologists’ understanding — exist 
today. But through the use of spe- 
cially designed balloons that can 
rise 20 miles or so before splitting, 
and thousands of rocket probes that 
release batches of chaff that can be 
tracked by radar, meteorologists 
have gradually pieced together the 
air densities, speed and direction of 
currents, and temperatures at vari- 
ous heights. 

The homosphere is dominated by 
two wind cores. The first, the jet 
stream, was found during World 
War II. This current blows along 
at an average 65 miles an hour from 
the west and is, on the average, 
eight miles high. About 30 miles 
above earth, meteorologists discov- 
ered another wind core, one that 
blasts along at 160 miles an hour. 
Unlike the jet stream, this swift 
moving core changes direction, 
blowing from the east during sum- 
mer and from the west during win- 
ter. These directions are probably 
reversed for the southern hemi- 
sphere. 

The origin of these two rivers of 
wind is heat. As the equatorial re- 
gions of earth warm up, giant quan- 
tities of heat are released into the 
atmosphere. This heat is. carried 
toward the poles primarily by enor- 
mous atmospheric eddy currents 
called cyclones and anti-cyclones 
Because air spins faster at the equa- 
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tor than at the poles, cyclones carry 
with them not only heat, but mo- 
mentum. It is this motion that is 
transformed into the east-bound jet 
stream, and through a much more 
complicated and still dimly under- 
stood process to the air core above 
it. 

Above the homosphere lies the 
remaining atmosphere, which is 
known as the heterosphere. Until 
recently, meteorologists believed 
that the heterosphere consisted of a 
layer of hydrogen over a band of 
oxygen. In 1962, scientists had a 
chance to compare meteorological 
data from the IGY at the Interna- 
tional Space Science Symposium in 
Washington. Their conclusions, 


The envelope of gases that surround the 
earth have within the last few years been 
revealed to be quite complex. In the 
heterosphere (above 55 miles) the gases 
are sharply divided into different layers. 























since backed up by rockets fired 


high into the atmosphere, close 


analysis of atmospheric drag on 
Echo satellites and radar analysis 
of these regions, offered a compre- 
hensive picture of what our outer- 
most atmosphere looks like. 

Unlike the homosphere, the 
heterosphere is neatly divided into 
several gas layers. The first after 
the homosphere is a band of nitro- 
gen 70 miles thick. This is followed 
by a 575-mile wide layer of oxygen, 
which yields to a layer of helium. 
At 2,200 miles, this is followed by a 
rarefied layer of hydrogen. At about 


Not only do the gases of the heterosphere 
exist in bands, the bands have subdivi- 
sions where photochemical reactions take 
place. The effect of these reactions on 
surface conditions is only vaguely known. 
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22,000 miles from earth, this hy- 
drogen thins out to disassociated 
atoms. 

Meteorologists have also discov- 
ered distinct subdivisions within 
each layer where many photochemi- 
cal actions take place. Some of 
these reactions are important. The 
formation of nitric oxide ions about 
five miles into the nitrogen band— 
an area known as the E region—re- 
flects radio signals back to earth 
during nighttime. In several other 
regions, photochemical actions .dis- 
tribute, store or transfer heat—a 
process physicists feel probably in- 
fluences our weather. Just how re- 
mains to be discovered. 

Among the atmospheric mysteries 
remaining to be solved is the nature 
of the boundary between the homo- 
sphere and the heterosphere. Geo- 
physicists are certain this interface 
is the scene of important action. 
But balloons can’t reach that high 
and satellites must orbit higher. 
That leaves fleeting looks at this 55 
mile-high region with rockets, hard- 
ly enough to satisfy scientists. 

Atmospheric gases are only a part 
of earth’s outermost perimeter. Also 
girdling our planet is the magneto- 
spere, a magnetic field whose origin 
can probably be traced to the 
earth’s core. 

Geophysicists suspect that con- 
vection currents of molten iron plus 
the planet’s spin generate a mag- 
netic field. That earth has a mag- 
netic field has been known for cen- 
turies. But what wasn’t known un- 
til satellites probed the heavens was 
that this field is a vital shield that 
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The earth’s magnetic field forms a vital 
shield that wards off high energy radiation. 


wards off high energy radiation. 

In 1958, a tiny satellite called 
Explorer I began measuring cosmic 
ray intensity with a geiger counter. 
During part of each orbit, the 
counter blacked out from radiation 
readings too intense to register. 
Other satellites, ones with improved 
instrumentation, found that this 
thick radiation centered in two dis- 
tinct belts that surround earth like 
invisible tires. These are the Van 
Allen radiation belts. In 1961, yet 
other satellites filled in details 
about the nature and composition 
of these belts. 

The sun blasts out a rain of high 
energy particles that stream toward 
earth at a peak speed of three mil- 
lion miles an hour. This solar rain 
compresses earth’s magnetic field 
into an elongated tear whose blunt 
end comes within 40,000 miles of 
the planet’s surface. The long, 
streamer-like tail trails behind as 
much as four million miles and 
waves in the solar breeze. During 
especially powerful solar storms, 
the magnetic field is squeezed to 
within 25,000 miles of earth’s sur- 
face. The boundary where solar 
wind meets magnetosphere is amaz- 
ingly precise—a mere hundred 
miles thick. This boundary is 
thought to be the origin of mag- 
netic storms and the aurora, sheets 
of light seen at polar regions. 

Some of the sun’s radiation spi- 
rals through the magnetosphere, 
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finally becoming trapped in one of 
the two Van Allen belts. The first 
radiation belt arches 2,000 miles 
above the magnetic equator and is 
filled with high energy protons. The 
second belt, made of high energy 
electrons, girdles the magnetic 
equator 10,000 miles above earth. 
The amount of matter in these two 
belts is amazingly small—a few 
grams. “But that doesn’t give you 
any idea of the tremendous energy 
involved,” explains James Van Al- 
len, who designed the instruments 
that first explored the belts. ‘And 
in space, energy is what is in 
command.” 


Electrons, protons separated 


Once the nature of the belts be- 
came established, physicists could 
work out how earth’s magnetic field 
segregates electrons from protons. 
In 1966, Van Allen proposed that 
the combination of solar wind blow- 
ing against the magnetic field and 
the dynamo effect of earth’s spin 
produces an electrical potential of 
50,000 or so volts across the mag- 
netosphere. The positive charge 
centers on the side facing the sun 
and attracts protons. The negative 
charge is on the evening side, and 
pulls in electrons. 

The magnetosphere and the Van 
Allen belts haven’t always had to- 
day’s configuration. In 1906, a 
French physicist named Bernard 
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SOLAR WIND 


The earth is surrounded by a field of radiation called the magnetosphere. This field 
protects the earth from full exposure to the rain of high energy particles that are 
constantly being blasted out from the sun. Some of the solar radiation that gets 
through may be trapped in the Van Allen belts, high intensity zones of the magneto- 
sphere. If the magnetosphere dimmed, earth would be hit by dangerous particles. 


Brunhes measured the magnetic today’s magnetic field. From this 
strength and polarity of many vol- discovery he suggested that earth’s 
canic rocks. In some, he found that magnetic field had once reversed 
the polarity was the exact reverse of itself. No theory could account for 
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such an event, and Brunhes’ idea 
was laughed out of respectability. 

But drillings in the last five or 
six years have shown that such re- 
versals not only take place, but are 
comparatively frequent. A recent 
expedition of the Lamont Geologi- 
cal Observatory drilled hundreds of 
sedimentary cores from the North 
Pacific ocean. Geologists then ex- 
amined the layers of each core for 
magnetic polarity and fossils. The 
study, plus others, showed that 
earth’s magnetic field has switched 
polarity nine times in the last 3.6 
million years. 


Magnetic reversal 


The exact mechanism responsible 
for such switching remains obscure. 
But Dr. Keith McDonald of the 
U.S. Environmental Science Servy- 
ices Administration offered one pos- 
sible explanation last January. Ac- 
cording to McDonald, a research 
physicist, heat from earth’s solid in- 
ner core vents into the molten core 
near each of the poles, upsetting 
normal turbulence. As a new pat- 
tern of currents emerges, earth’s 
magnetic field changes polarity. 
Whatever the cause, a magnetic re- 
versal is swift on a geological time- 
table. A complete switch takes a 
mere 5,000 years. 

Scientists paint a gloomy picture 
for life during such a changeover. 
At midpoint, earth’s magnetosphere 
dims to a scanty five or six percent 
of its normal strength. Cosmic rays, 
which the magnetic lines of force 
trap or ward off, pelt earth’s sur- 
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face unmercifully, resulting in 
death or mutation of life forms. 
The Lamont Geological Observa- 
tory analysis of Pacific cores re- 
vealed that soon after a magnetic 
reversal 2.5 million years ago, new 
species of algae and protozoa sud- 
denly appeared. These life forms 
lived almost unchanged until the 
last reversal 700,000 years ago. At 
this point, many of the life forms 
disappeared; others mutated into 
new forms, and even new species of 
life appeared. 

One such new species was homo 
erectus, the precursor to homo 
sapiens—man. Paleontologists feel 
too little evidence links the advent 
of homo erectus to magnetic rever- 
sals, at least so far. But one thing 
is sure. Since man’s appearance, he 
hasn’t lived through a change in 
magnetic polarity. 


Cosmic ray bombardment 


His turn may be coming. Earth’s 
magnetic field has decreased by 15 
percent since 1670 AD. A study 
made by the U.S. Coast and Geo- 
detic Survey suggests that the mag- 
netic field will have all but com- 
pletely faded by the year 3991 AD. 
For a bracket of 500 years around 
this date cosmic rays will bombard 
earth virtually unhampered. And 
that, all experts agree, will cause at 
least some mutations and probable 
extinction of some life forms—pos- 
sibly man. “TI don’t want to be an 
alarmist,”” remarked one Lamont 
geologist, “but man may go the way 
of the dinosaurs.” 
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Intelligence of invertebrates 


Even a simple maze is complex for the ant, 
who, though smart for an invertebrate, falls far 
below a medium intelligent mammal—the rat. 


by Barbara O’Connell 


HE Formica ant in the maze 

ran into one of the corridors, 
hesitated, then ran out. It entered 
another corridor and ran along it to 
an opening which led to food. On 
the next run, the ant turned into 
the same wrong corridor, but only 
proceeded a few steps before it ran 
out and into the correct corridor. 
Eventually, the insect entered only 
the correct corridors. But when the 
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maze was turned around and the 
ant had to run it from the opposite 
end, it seemed to remember nothing 
at all. 

A rat ran the same maze. On his 
second trial, the rat had already 
eliminated some of the blind alleys. 
He quickly dropped others in later 
runs. When the maze was reversed, 
the rodent learned the new pattern 
in much less time than the old, in- 
dicating he’d remembered his for- 
mer learning. 
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Observing the experiment was 
Dr. T. C. Schnierla of the Ameri- 
can Museum of Natural History. 
One of the many scientists now in- 
vestigating invertebrate behavior, 
Dr. Schnierla wanted to see how the 
learning process of the ant, which 
is near the top of the invertebrate 
intelligence scale, compares with 
the performance of the rat, which 
is about half-way up the mammal 
intelligence scale. 

The ant not only learned the 
maze much more slowly than the 
rat, Dr. Schnierla noted, but it 
learned it in an entirely different 
way. The insect’s learning seemed 
to be divided into three distinct 
stages. In the first stage, it simply 
accustomed itself to the maze. In 
the second, it eliminated wrong 
turns. Finally, it coordinated the 
correct turns into a smooth run. 
The rat, on the other hand, showed 
sudden bursts of improvement with 
no noticeable stages. 

The implications? For an in- 
vertebrate like the ant, even a sim- 
ple maze is a complex feat, learned 
in a plodding manner in which mas- 
tering one stage is a condition for 
learning the next. The insect 
doesn’t get around to organizing its 
responses until the third stage of 
learning. Once it masters the maze, 
it can’t repeat its responses except 
in an identical situation. There’s 
no carry-over except of the most 
general kind. 

An invertebrate can never be as 
smart as a mammal, Dr. Schnierla 
points out. Even the smartest in- 
vertebrate doesn’t quite measure up 
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to the most stupid mammal. It’s a 
matter of equipment. An ant’s 
brain is complex for an invertebrate 
but it contains few of the associa- 
tion neurons that permit an animal 
to organize its responses. Instead, 
it has numerous inlet and outlet 
neurons that fix it to specific motor 
and sensory responses. A rat’s 
brain, in contrast, contains many 
association neurons. 

Because an invertebrate brain is 
fixed to specific responses, you’ll see 
these creatures persist in stereo- 
typed behavior that is actually de- 
trimental to them. Ants, for exam- 
ple, rear enemies in their nests who 
eat the ants’ larvae. A bee will con- 
tinue to throw honey into a cell for 
the larvae even when all of it falls 
out through a hole onto the floor. 
A blinded octopus will strain to lift 
an object so big it can’t get its arms 
around it. 


Army ants not so smart 


While invertebrates are consider- 
ably less intelligent than mammals, 
as a group these backboneless crea- 
tures show abilities that range from 
the simple reaction of the starfish 
to the complex achievements of the 
ant or bee. The latter two have the 
most highly developed nervous sys- 
tem among the invertebrates. Not 
all ants or bees are so smart. If 
you put an army ant in a maze, it 
will simply wander around “until 
you run out of time,” according to 
Dr. Schnierla. Fixed on smell to 
an extreme degree, army ants will 
only react to the odor of their col- 
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ony. In evolution, army ants are 
millions of years behind an ant like 
Formica. 

Below Formica and an intelligent 
bee, like the honeybee, in the in- 
vertebrate intelligence scale, sci- 
entists rank other arthropods (a 
class that includes insects, spiders, 
crabs and lobsters), then mollusks 
(octopuses, snails and clams), and 
earthworms. The flatworm, or 
planarian, is considered probably 
the lowest invertebrate that can 
learn. Near the bottom of the scale 
are placed creatures like the star- 
fish, which can’t learn even a simple 
turn. 


Planarian outsmarts starfish 


Researchers know that they can’t 
expect much of the starfish because 
it doesn’t have anything that could 
be called a brain. The planarian is 
one step up because it has a rudi- 
mentary brain consisting of a cen- 
tralization of ganglion cells at one 
end of its body. The relatively 
large brain of the octopus domi- 
nates the animal to a greater ex- 
tent than in the lower invertebrates. 
In the ant or bee, the brain plays 
a controlling part in numerous local 
activities. 

Invertebrate research has con- 
centrated to a large extent on the 
more intelligent animals, such as 
the insects. In recent years, how- 
ever, some of the most exciting in- 
vertebrate research has been per- 
formed on lower invertebrates. Fig- 
uring in many of these tests has 
been the planarian, a worm-like 
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aquatic creature that Dr. James V. 
McConnell of the University of 
Michigan calls the ‘‘most obstinate, 
ornery, difficult animal to work 
with that one could imagine.” (See 
Can memory be transferred by in- 
jection? Science Digest, May ’68.) 

Scientists working at the Stazione 
Biologica in Naples, Italy, are ap- 
plying an ingenious set of learning 
and memory tests to the common 
European octopus, with some sur- 
prising results. The octopus, 
they’ve found, is a lot smarter than 
it looks, but it has some big gaps 
in its learning abilities. On one 
hand, the creature readily learns to 
recognize different geometrical fig- 
ures by sight and to discriminate 
between different cylinders by 
touch. A normal octopus will choose 
the correct turn in a tank to reach 
a tasty crab and even creep out of 
its den to greet its keeper. 

On the other hand, the octopus 
reacts to some aspects of training in 
a way that seems peculiar to verte- 
brates. If you present a blinded 
octopus with cylinders that are 
equally rough to touch but that 
have different patterns of rough- 
ness, it can’t tell the difference be- 
tween them. It will treat a bundle 
of rods stuck together as if the 
bundle were the size of each com- 
ponent rod. An octopus can’t seem 
to judge weight at all, nor can it 
recognize differences in shape by 
touch alone. 

Dr. Martin J. Wells, one of the 
British biologists who has been in- 
vestigating the octopus, thinks that 
its “failures” arise from a lack of 
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The invertebrates’ decentralized nervous system 
allows for independent “learning” by various limbs. 


sensory input to the learning part 
of the octopus brain. When an oc- 
topus grasps an object with its ten- 
tacles, for example, no information 
on the object is returned to the 
brain. The brain has no idea what 
the tentacles are doing. 

With a decentralized nervous sys- 
tem like this, the blinded octopus 
treats size, weight and shape as 
textural problems. It classifies the 
roughness of cylinders on the basis 
of the distortion imposed on the in- 
dividual suckers that line its ten- 
tacles. It judges size by the dis- 
tortion of the 10 or 20 suckers in 
contact with an object. Shape is 
treated in the same way. A normal, 
unblinded octopus uses vision to 
control its general approach to its 
prey and local tactual and chemical 
stimuli to control the responses of 
its arms. The two approaches, how- 
ever, never cooperate. 

The implication of this kind of 
nervous system, Dr. Wells points 
out, is that an octopus can never 
learn to make skilled movements, 
since it can’t learn to make small 
modifications in the movements. 

A further implication of the de- 
centralized nervous system shared, 
in greater or lesser degree, by all 
invertebrates, has been emphasized 
by the research of Dr. G. A. Hor- 
ridge of St. Andrews University in 
Scotland. Dr. Horridge trained lo- 
custs to lift their legs in response 
to a shock. Then he severed one 
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leg. The severed leg responded to 
the shock in the same way as the 
leg attached to the insect. The 
limb, in other words, is so inde- 
pendent that it can “learn” by it- 
self. He performed a similar ex- 
periment with a cockroach and the 
same thing, he says, can be done 
with any large insect. 

What is the advantage of a de- 
centralized nervous system such as 
this? A cockroach, when it’s trying 
to escape a descending foot, can 
move more quickly because the mes- 
sage to flee doesn’t have to stop 
over in the roach’s brain as it would 
in a vertebrate. 


Some advantages 


A honeybee can get more nectar 
by using only sensory clues specific 
to the target and ignoring others. 
After an ant has learned to feed at 
one place, it can switch to learning 
another feeding place without any 
interference between its responses 
to the two sites. A lower inverte- 
brate like the planarian can be cut 
in numerous pieces and each piece 
will regenerate itself and become 
a complete animal. 

Still another possible advantage 
of the invertebrate nervous system 
is indicated in the comparative 
study of the rat and the ant carried 
out by Dr. Schnierla. After both 
animals had learned the maze, he 
changed the situation so that the 
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rewards were offered arbitrarily. 
Many of the rats that had run the 
maze so well in earlier tests now 
were unable to run it at all. Con- 
fused by their former training, they 
grew excitable as they approached 
the junctions where they had to 
choose a path. They would stop 
suddenly, or gallop around wildly. 
When the alternative choice points 
were painted different colors, the 
rats manifested even more extreme 
behavior. Some threw themselves 
against the ceiling. Others froze in 
rigid positions. A few of the animals 
killed themselves in their frantic 
leaps. The same behavior continued 
in their cages. If they were put 
back in the maze even a month 
later, they reacted more violently. 

The ants, remembering nothing 
of their former learning except a 
general familiarity with the maze 
situation, reacted with much less 
disturbance to the arbitrary re- 
wards. They were tense, particular- 


ly in eating the reward, but not to 
the point of not being able to run 
the maze. 

Apparently, Dr. Schnierla points 
out, the ant can’t become neurotic 
because, unlike the rat, it’s incapa- 
ble of dealing with two contradic- 
tory adjustments simultaneously. 
The rat has trouble precisely be- 
cause it’s capable of responding 
simultaneously to contradictory pos- 
sibilities. For the more intelligent 
animal, the result is a nervous 
breakdown; for the simpler crea- 
ture, only nervous tension. 

Experiments like these, scien- 
tists think, not only tell us much 
about invertebrates themselves, but 
add to our data on learning, mem- 
ory and other processes about which 
we still know very little. In the rel- 
atively simple organization and be- 
havior of the invertebrates, we may 
find the answers to some complex 
questions, such as how we learn 
and remember. 








“It’s the new math, I guess: multiply by dividing.” 
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by Flora Rheta Schreiber 
and Melvin Herman 


O* the 93rd day of his fourth 
year as a psychiatric patient 
at the Eastern State Hospital in 
Knoxville, Tenn., George C. decided 
he could make it in the outside 
world. He announced his decision, 
signed himself out and got a full- 
time job. Six months later, he 
showed every sign of succeeding in 
his new adjustment to home, work 
and society. Yet less than a year 
before he was one of a group of 
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The movie, “The Snake Pit,” symbolized the horror associated with state mental in- 
stitutions. But progress is being made, and with it, a hopeful end to all snake pits. 


PSYCHIATRY 


hard core patients who faced life- 
long confinement in the state hos- 
pital. 

George’s remarkable change is 
the fruit of a radical new program 
undertaken by Dr. Cecil Mynatt, 
superintendent of the hospital. Dr. 
Mynatt divided hard core patients 
into two groups. All of the patients 
had been in the hospital for at least 
three years. Dr. Mynatt arranged 
for intensive therapy for one group 
of 75. No efforts in staff time or 
energy, no possible resources of 
psychotherapy or of therapeutic 
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milieu were spared to make these 
75 well. For the other group, also 
consisting of 75, opposite tech- 
niques were used. The professional 
staff was withdrawn. The remain- 
ing staff was told: “Just let them 
make a home for themselves here.” 


The patient's decision 


In this spirit, the patients held 
meetings, set up their own com- 
munity life, developed their own 
daily schedules and in general ruled 
their own house. When a patient 
thought he was ready, he could try 
to make it on his own in the once 
frightening outside world. 

At the end of six months, three 
patients in the group that received 
intensive psychotherapy and other 
professional benefits of the hospital, 
were well enough to be released. Of 
the second group, however, 22 had 
declared themselves well enough to 
be discharged and to resume life on 
the outside. Some found full-time 
jobs. None has been returned to 
the hospital. 

Dr. Nat Winston, Tennessee 
Commissioner of Mental Health, 
says frankly: “There are no con- 
clusions possible at this point, but 
there are a great many long range 
implications. Some of these 22 pa- 
tients, of course, may have to be 
readmitted within a year. We just 
don’t know. But the indication is 





Miss Schreiber is an award-winning 
writer on psychiatry; Herman, the Ex- 
ecutive-Secretary of the National Asso- 
ciation of Private Psychiatric Hospitals. 


60 





that the patient who doesn’t feel 
pushed or challenged may make a 
better adjustment than one who 
does. Perhaps the self-reliance the 
22 felt counteracted the negativism 
that was at the root of their sick- 


ness. Their efforts to make it on 
their own may have counterbal- 
anced their earlier efforts to pull out 
of the society.”” Dr. Winston added: 
“These patients developed pride 
for both themselves and their unit. 
They developed their own govern- 
ment with rules that were sound. 
They even developed their own 
form of group therapy.” 

In any psychiatric group, this 
handling of patients would be 
termed daring, but a new day is 
dawning for state hospitals. They 
are attempting to shed the snake 
pit image and join the call for new 
approaches to the problem of men- 
tal illness. 


A new outlook 


A decade ago, Rochester State 
Hospital in Rochester, Minn., was 
a state hospital in the old tradi- 
tion. Not any more. Patients are 
no longer scrubbed and shampooed 
on admission as though they were 
assumed to be unclean as well as 
ill. No longer does an inadequate, 
non-professional staff care for back- 
ward patients. 

Today, Dr. Edward M. Litin, 
head of psychiatry at nearby Mayo 
Clinic, rates Rochester State as ex- 
cellent, and its patients, treated 
with dignity by a professional staff, 
return in increasing numbers to the 
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The first progressive step at a Minnesota hospital 
was getting rid of antiquated traditions and rules. 


community they once had to leave. 

How did the transformation come 
about? Dr. Francis A. Tyce, the 
hospital’s medical director, staged 
a professional revolt against three 
hospital traditions. One is the con- 
stantly diminishing freedom of ac- 
tion physicians have had with their 
patients. Another is the rigid ad- 
mission and discharge systems 
which have made it as difficult to 
get into a state hospital as to get 
out, and which have turned pa- 
tients into captives of their own 
passive dependence on hospital 
routine. The third is the inability 
of the state hospital, whether Roch- 
ester or any other, to attract per- 
sonnel of outstanding caliber. 

Dr. Tyce’s first order of business 
was, as he puts it, “to take adminis- 
trative ‘steps to free patients from 
the restrictions, often humiliating 
and sometimes purposeless, that 
were termed routine hospital pro- 
cedures.”’ Categorically the doctor 
said, ‘“Many of these rules existed 
for the benefit of the staff rather 
than the patients.” 

In 1960 every department of the 
hospital began a search for new 
ideas. One doctor, delegated as a 
circuit rider, visited the agencies 
that refer patients to the state hos- 
pital. The word he spread was that 
Rochester State preferred voluntary 
patients to committed ones. Rapid 
changes followed not only in ad- 
mission procedures and other rules, 
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but also in personnel and medica- 
tion. In time the new ideas rub- 
bed off both on old staff members 
and on long-term patients who, in 
the atmosphere and under new 
treatment methods, felt new hope. 

Even physically, the hospital, 
which was opened in 1879, has 
undergone a metamorphosis. Its 
original buildings have been com- 
pletely replaced by modern two- 
story structures housing patients in 
single or double rooms. No build- 
ing accommodates more than 200. 
Intensive treatment methods and 
the new drug therapies, morever, 
have sent many patients home. This 
has led to the availability of more 
beds. 


Hospital ‘campus’ 


With these innovations in hand, 
Dr. Tyce began to dream of plac- 
ing other health facilities on the 
campus alongside the hospital. By 
doing so he believed that he could 
not only remove the age-old stigma 
connected with admission to state 
hospitals, but also contribute to the 
training and experience of the psy- 
chiatric residents at the Mayo Clin- 
ic. When he first approached day 
activity centers, nursery schools 
and other groups to become part of 
his campus, he met with strong 
resistance. These groups protested 
that, by joining Dr. Tyce’s campus, 
they would not only lose their 
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Revolutionary experiments are yielding excellent 


results, but severe personnel shortages still exist. 


autonomy, but would also bear 
some of the stigma of the state hos- 
pital. 

Yet just a year after Dr. Tyce 
had drawn up his idealistic blue- 
print, the campus was a reality. To- 
day that campus houses, in addition 
to the state hospital, an outpatient 
clinic, a day activity center of the 
Mental Retardation Association for 
Mental Health, a Center for Alco- 
holism, a sheltered workshop, a day 
hospital for just 40 patients and 
even a demonstration day-care nur- 
sery. 


Attitudes changing 


This nursery, which 300 children 
attended in a six-month period, 
provides a five-day a week service 
not only for the children of patients 
at the day hospital and the outpa- 
tient clinic, but also for the children 
of hospital volunteers. 

The Rochester State and the 
Eastern State programs are but two 
of the revolutionary experiments 
that are converting state hospitals 
from the snake pit of fact and 
legend into institutions that give 
promise of salvaging patients, who 
in an earlier era were lost to them- 
selves and the world. 

Seven years ago the book, “Ac- 
tion for Mental Health,” the final 
report of the Joint Commission on 
Mental Illness and Health, com- 
posed of some of the country’s lead- 
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ing psychiatrists, said, ‘““The state 
hospital continues to occupy its 
historic position in the forgotten 
corner of medicine.” 

The contrast is further high- 
lighted by the experiences of Susan 
Van Beneden and Thomas Wede- 
kind, students at Colby College, 
Waterville, Maine, who, while serv- 
ing for a month as volunteers with 
the recreation therapy department 
of the Cleveland (Ohio) State Hos- 
pital, kept a diary. “Looking back 
on the past month,” these students 
report, “‘we find that many of our 
attitudes have changed about men- 
tal illness and its treatment in a 
state hospital. When we first ar- 
rived at Cleveland State, we ex- 
pected anything and everything; we 
had prepared ourselves for the 
worst. We had told ourselves that 
the hospital existed as an artificial 
world, and that the comparisons 
with our ‘real’ world would quickly 
be apparent. 

“However, we soon realized we 
were not dealing with lifeless com- 
parison factors from a textbook, but 
rather with an organization consist- 
ing of real people . . . We soon ob- 
served seriously that staff and pa- 
tients are all individuals, just as 
people outside the hospital are... . 
We also realized that the hospital 
world and the outside world are not 
so different. At first we had thought 
that the two worlds could never be 
integrated, but we began to see 
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that integration is the only way to 
break the chain of endless, aimless 
days and nights of hospital life.” 

In the U.S., the average daily 
expenditure per patient in a mental 
hospital has more than doubled 
since 1955, but it is still grossly in- 
adequate. As a direct result, the 
ratio of full-time hospital employees 
to patients has also doubled—al- 
though there are still alarming 
shortages of professional personnel. 
Nearly a third of the country’s state 
hospitals have less than five psychi- 
atrists, and 21 have none. With the 
help of a great increase in research 
grants, even the worst states, how- 
ever, are now showing marked 
progress in their state hospitals. 
Across the country—not only in 
states like New York, Connecticut, 
California and Massachusetts, which 
lead the nation in the quality of 
their psychiatric care, and in the 
special instances cited in Minnesota 
and Tennessee—the old snake pits 
are vanishing. 

What about your own attitude 
towards these hospitals? Let’s test 
it. Ask yourself the question! A 
state mental hospital is most like a: 

General Hospital 
Prison 

Boarding House 
Nursing Home 

If your answer was a prison, you 
agree with 25 percent of the public, 
according to the Public Image of 
Mental Health Services study un- 
der the joint auspices of Columbia 
University and the New York City 
Community Mental Health Board. 

Now ask: Are state mental hos- 
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pitals too big to give proper care? 
If your answer was yes, you agreed 
with 50 percent of those questioned. 

Are they usually snake pits? 

If your answer was yes, you 
agreed with 24 percent of the Co- 
lumbia University sampling. 

Even if most patients do not get 
better there, are state hospitals 
needed because they do a job of 
protecting the community? 

A yes answer puts you in the 
class with 83 percent of the re- 
spondents. 

Even though the questioners rec- 
ognize the shortcomings of state 
mental hospitals as a whole, it is 
only a relatively small group that 
classifies them as snake pits. Can 
we perhaps begin to say farewell to 
the snake pit? 





DERMATOLOGIST 


NK. JONES. 
M.D 
Qo 





“I wish, Miss Harkins, you’d stop refer- 
ring to my practice as ‘the old skin 


au 


game’. 
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NEW FOR INDUSTRY 


Sub-micron filter, similar to the one that 
makes draught beer in bottles, now will be 
used to sterilize water for manufacture of 
microcircuits. Filter and cartwheel sup- 
port are made by Cox Instrument, Detroit. 


No hands needed to run London Trans- 
port’s new automatically driven trains. 
Once doors are closed and twin start but- 
tons pressed, the train will respond to 
coded impulses transmitted through tracks. 


Pictorial Parade 


Bank of gas infrared heaters for outdoors 
provides warmth for people and objects— 
not air. All-ceramic burner will last 10 
years. Cercor Products Department, Corn- 
ing Glass Works, Corning, New York. 


Baby radar transmitter (below) is portable, 
inexpensive and can be held in one hand 
to detect moving objects. It was devel- 
oped by Great Britain’s Royal: Radar Es- 
tablishment. Range is about 200 yards. 








This xenon bulb has been developed to 
replace carbon arcs in motion picture pro- 
jection systems. It will cut present clean- 


ing needs. By Strong Electric Corp. and 
Westinghouse Corp. in Bloomfield, N. J. 


Right: This fully automatic pipe layer is 
designed to cut smoothly through up to 
nine feet of ground. It will be introduced 
this year by Hudswell Yates Development, 
Ltd., 408 Oakwood Lane, Leeds, England. 





Continuously measuring rainfall rate gauge 
is being used to study rain density effects 
on microwave transmission. Data is re- 
layed over telephone lines, then recorded 
on magnetic tape. Bell Telephone, Moun- 
tain Avenue, Murray Hill, New Jersey. 


Pictorial Parade 















MEDICINE 


Blind can be wired for sight 


by Arthur J. Snider 


Sones has the technical knowl- 
edge to make the blind see by 
stimulating the brain through elec- 
tronic means, says Dr. Wendell 
J. S. Krieg, Northwestern Univer- 
sity anatomist. He believes a set of 
light-sensitive cells—such as the 
“electric eyes” that open doors— 
could be worn on top of the head. 
These would be connected to wires 
which in turn would be carried 





through minute holes drilled in the 
skull and affixed permanently to 
that part of the brain where vision 
is interpreted. 

For example, an H-shaped group 
of light spots could be trained onto 
the head apparatus and would be 
seen as an “H” in the mind’s eyes. 
It would thus be possible to send a 
sequence of letters, spelling out 
messages. The blind person would 
see them in the manner that news 
flash signs are read in Times 
Square. 

From this small start, the system 
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could be extended so that animated 
cartoons could be viewed. These 
would be similar to the animations 
seen in large electric signs. Then, 
at a later time, the patient could 
perceive positions of windows, 
doors and approaching objects, par- 
ticularly in his own home, which 
would be wired with lights directed 
from different angles. The photo- 
cells could be arranged at any de- 
sired angles. 

“He would be enabled to move 
more rapidly and safely and to 
throw away the white cane, which 
is little more than a tradition or a 
warning,” said Dr. Krieg. 

As for the apparatus to be worn 
on the head, Dr. Krieg insists it 
wouldn’t look any funnier than 
some hats worn by women today. 

He says the basic knowledge to 
carry out such a program for the 
blind is already at hand. The brain 
areas are sufficiently mapped and 
the system for stimulating the vis- 
ual portion of the cortex is well 
known. Needed only is the desire 
of society to carry out the project. 
It would take considerable funding 
and probably the establishment 
of an electro-neuro-prosthetic insti- 
tute. 

The same principle could be used 
to help the deaf to hear. This is 
particularly important in children 
either born deaf or those who ac- 
quire deafness in early infancy. 
They never learn to speak because 
they cannot hear the sounds needed 
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to imitate speech. Similarly, elec- 
trical stimulation of muscles made 
useless by injury to a nerve or the 
spinal cord could restore movement. 

“Tt is a comparatively easy mat- 
ter with a myograph to analyze the 
exact time sequences of all the 


Change brings depression 


Doctors are seeing more de- 
pressed people than ever before, 
says the editor of the American 
Journal of Psychiatry. The Viet- 
nam war, the youth revolt and ra- 
cial unrest are all contributing, but 
the most important factor is the 
“phenomenon of rapid change.” 

“We are moving from one era to 
another era in a matter of years,” 
comments Dr. Francis J. Brace- 
land. “At the beginning of this 
decade, for example, we didn’t have 
a war, a hippie movement or an- 
archy on our streets. We are not 
able to adjust fast enough. Change 
demands new adaptive reactions. 
The more rapid and profound the 
environmental changes, the larger 
the number of people who cannot 
adapt rapidly enough. The result 
is often a depression.” 

Change always has been part of 
the lives of men, but the present 
order of change’ is completely dif- 
ferent from anything ever seen be- 
fore and anything our ancestors 
ever experienced,’ Dr. Braceland 
says. 

As people grow older, they tend 
to resist change, he says, adding: 
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muscles of the limbs while walk- 
ing,” the anatomist says. “By play- 
ing such a record on a stimulator 
connected to the proper muscles, 
each muscle could be made to con- 
tract at the right time and the re- 
sult would be normal walking.” 


“Anger, which should be directed 
at the causes of change or the pro- 
ducers of stress is held in and di- 
rected against one’s self. Here, 
again, depression results.” 

Fortunately, it is possible to 
treat this kind of illness success- 
fully. About 90 percent of those 
afflicted return to their homes and 
jobs in six to eight weeks. Decades 
ago, the outlook was bleak for this 
group. Sixty percent went on to 
chronic illness. 


‘Rock’ physically unsound 


An ear specialist, the father of a 
teen-age daughter, has found that 
a rock band can generate a noise 
level close to that of a jet aircraft. 

Dr. George T. Singleton, head of 
the division of otolaryngology, Uni- 
versity of Florida, tested his daugh- 
ter and nine other teen-agers be- 
fore and after a party and discov- 
ered a measurable hearing loss in 
all 10. 

The loss was regained but a 
ringing in the ears persisted for an- 
other 18 hours. Most of the teeny- 
boppers admitted being fatigued. 
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“We don’t know how much sus- 
tained exposure of this type will 
result in a permanent hearing loss,”’ 
he says. “We do know that some 
individuals working in a noisy fac- 
tory can lose hearing in a short 


time. Many artillerymen show 
hearing loss, even the two-year 
men. Some individuals can develop 
a loss in just one shot if they get 
too close to the gun.” 

Dr. Singleton and his associates 
found the greatest amount of noise 
was picked up in front of the band, 
as might be expected. The signifi- 
cance here is that most of the 
swingers like to spend the evening 
near the bandstand. 

From a peak of 120 decibels at 
the bandstand, the noise level 





dropped to only 106 decibels at the 


center of the dance floor. It re- 
mained high because the sounds re- 
verberated off the draperies. Am- 
plifiers also served to boom out the 
sound to distant points. 

As a professional and a father, 
Dr. Singleton hopes to be able to 
determine what noise level will still 
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be pleasurable for the rock fans and 
yet not be harmful. ‘We think 90 
decibels is a safe level,’ he said, 
“and even peaks somewhat above 
that may not be harmful for a short 
period.” 

The research has yielded one im- 
portant measuring rod for deter- 
mining when decibels have risen to 
a dangerous point—when the 
“clothing of the chaperones begins 
to vibrate (at about 100 decibels) .” 


Infant victims of ‘whiplash’ 


Infants found mysteriously dead 
in bed by distraught parents may 
be victims of a self-induced “whip- 
lash.” This clue in the age-old 
puzzle of sudden crib deaths was 
developed by Dr. Abraham Towbin 
of Boston University School of 
Medicine. He found hemorrhaging 
in the spinal column at the neck 
region in eight of nine such infants 
examined in autopsies. The hemor- 
rhage indicated to him a snap-in- 
jury had occurred to the spinal 
cord, followed by a suppression of 
the spinal cord’s nerve function. 
This can happen to a baby put to 
bed in an apparently healthy con- 
dition the night before. 

Dr. Towbin points out that an 
infant’s head is large and heavy, 
making up about a fourth of the 
body weight. “Structurally,” he ex- 
plains, “the young infant is top 
heavy. The head is four times as 
heavy as an adult head in propor- 
tion to weight.” 
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The heavy head, pivoting atop 
the unstable spine, leaves the in- 
fant vulnerable to self-injury. 
Mothers instinctively support a 
baby’s head when carrying him 
about. 

Between 12,000 and 25,000 crib 
deaths occur each year in the 
United States. Doctors have been 
completely baffled by them. They 
have variously blamed suffocation, 
overwhelming infection, pneumonia, 
allergy, adrenal insufficiency and 
other causes. Absence of proof has 
left anguished parents with no 
satisfactory explanation. Many 
blame themselves for neglect and 
carelessness. 

Dr. Towbin’s attention was 
drawn to the spinal column by not- 
ing the frequent occurrence of 
spinal injury in the death of new- 
born infants. Such injury is re- 
lated at times to the forceful ma- 
neuvers required for delivery, but 
at other times it appears in appar- 
ently normal delivery. 


Virus linked to diabetes 


A virus has been found to be 
capable of causing diabetes in mice. 
It is a type found occasionally in 
the human digestive tract and is 
called the encephalomyocarditis or 
EMC virus. 

Injected into mice, the EMC 
virus damages the islets of Langer- 
hans, the portion of the pancreas 
that produces insulin. A failure to 
produce sufficient insulin is charac- 
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teristic of diabetes. 

Dr. J. E. Craighead of Boston 
found about 40 percent of the in- 
fected mice developed high sugar 
levels, among other signs, indicative 
of diabetes. Why some mice be- 
came diabetic and others did not 
is still to be determined. Some of 
the animals recovered from their 
diabetic symptoms, but continued to 
show loss in ability to handle sugar 
metabolism in a normal fashion. 


Why kids take drugs 


The decline in LSD use shows 
that young people can be reached 
through information, a Yale Uni- 
versity scientist contends. He says 
efforts to deter them by punishment 
are hopeless. 

Young people use drugs as a 





way of searching for “meaningful 
contact” with the world, Dr. Ken- 
neth Keniston told a conference 
sponsored by the American Medi- 
cal Association. They have grown 
up in a world that has known do- 
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mestic strife, constant violence and 
the threat of annihilation. 

“The young become alienated 
from the wider society when they 
find in it little integrity, little ideal- 
ism, few sources of pride and satis- 
faction,” Dr. Keniston points out. 
“When this happens, they turn 
away from the traditional rewards 
of society to try to find some other 
world in which meaning and fulfill- 
ment can be achieved. Some turn 
to drugs to find the tranquility. 
Whatever we think of the dangers 
of this quest, it is not altogether 
different from the hopes with which 
adults approach alcohol.” 

Keniston contends it is wrong to 


assume that experimentation with 
drugs leads to drug abuse. 

“The drug of preference today is, 
of course, marihuana,” he says. “A 
number of surveys of drug use on 
the campus show that the majority 
of students using marihuana do so 
only occasionally and have not or- 
ganized their lives around it.” 

If society is alarmed by the 
method youth has chosen to search 
for meaning, it should not condemn, 
but rather demonstrate by example 
that there are better ways. He 
called for programs of drug edu- 
cation beginning in the secondary 
schools and continuing through 
college. 


AMA’s facts about medical folklore 


Much medical folklore is for- 
gotten today, but a number of 
erroneous beliefs do still persist 
about heatth. Some of the com- 
mon misconceptions listed in 
“Today’s Health,” the American 
Medical Association’s health in- 
formation manual, include: 

e Eating between meals is al- 
ways harmful. (Not true.) 

e Bad breath means disease. 
(No.) 

e Milk should not be drunk at 
the same time sour fruits are 
eaten. (This is not true.) 

e Daily bowel movements are 


necessary for good health. 
(False.) 


e A laxative is good for ab- 
dominal pain. (Jt is sometimes 
dangerous.) 

e Food kept in an open tin can 
becomes poisonous. (Not if it is 
properly refrigerated.) 

e Boric acid strengthens the 
eyes. (It does not). 

e A cold can be broken up or 
cured. (No, it cannot). 

e One should feed a cold and 
starve a fever. (Wo.) 

e Eye muscle exercises will 
eliminate the need for glasses, 
(No, this is definitely not true.) 
e Vegetarianism is good for 
health. (No, it merely makes 
good nutrition more difficult.) 
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COLLEGES IN ACTION 





Giant 90-inch telescope weighs 100 tons and belongs to the 





University of Arizona’s Steward Observatory on Kitt Peak. 
When put into operation this year, it will be the fourth largest 
in the United States; sixth largest in the world. By Boller & 
Chivens Division of Perkin-Elmer Corp. and L & F Machine Co. 


Pe evsuuceeunuaesaaninangiay nunnnnan TEE auuuevavnenennnnennan PEE suonuuenenyeagunoneaanvoceenoneeeguangean anna 


Predicting earthquakes 


an E. Rouse, a young Col- 
orado School of Mines geo- 
chemist, has developed a_ theory 
which may lead to a global-earth- 
quake prediction system, give clues 
to hidden mineral deposits and ex- 
plain how interplanetary magnetism 
helps create the earthquakes, moun- 
tains, valleys and volcanoes. 

The theory grew from Rouse’s 
observation that major earthquake 
zones of the world lie on circles 
crossing the surface of the globe. 
These zones, he later found, corre- 
late directly with maps of the 
earth’s magnetic field, gravitational 
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variation and major mineral de- 
posits. 

Earth scientists have known for 
many years that earthquake zones, 
mountain chains, ocean ridges and 
island chains fall in curved lines on 
the earth’s surface. But they have 
never been able to explain why. 

These curves, called ‘Benioff 
zones,” are scattered all over the 
planet. What Rouse did was to 
treat them as the edge of planes. 
When he projected the planes com- 
pletely through the earth, two things 
became evident. One was that every 
plane was tangent to the outer core 
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Discoveries vital to earthquake worldwide 
prediction have been made by Colorado 
geochemist George Rouse, with globe. 


of the earth. The second discovery 
was that the planes emerged on the 
surface to coincide with the Benioff 
zones of other quake areas and 
with volcanic and other seismic 
areas. Only 16 quite narrow belts 
linked the major seismic features of 
the globe. Five more linked the 
areas of lesser activity. In addition, 
many major primary deposits of 
heavy metals of the world lie on the 


City under glass 


Man can settle in new areas of 
the world, now deserted because of 
weather extremes, if he can be pro- 
tected by huge domes which would 
cover entire cities. This is the be- 
lief of Prof. Byron C. Bloomfield, 
director of the Environmental Re- 
search Center of the University of 
Wisconsin. 

“Dome-covered cities,” says the 
environmental researcher, “mean 
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belts and their intersections. 

Two other discoveries have fol- 
lowed. One is that a map of the 
strong and weak spots in the earth’s 
magnetism bears a regular relation- 
ship to the planes which define the 
Rouse belts. The second is that a 
map of gravitational highs and lows 
has a relationship to the circles. 

The explanation for this—still hy- 
pothetical—is that these magnetic 
and gravitational effects as well as 
the surface seismic features are all 
reflections of what is happening at 
the core of the earth. The theory 
is that the interplanetary magnetic 
fields which are being mapped by 
satellites cause the heavy iron core 
of the earth to try to rotate on a 
slightly different pole from the rest 
of the globe. Strains are then set 
up which reflect themselves in mix- 
ing of mantle and core materials 
creating surface irregularities. 

Spreading outward, these strains 
lead to the surface readjustments 
we know as earthquakes. 


complete control of climate. Tech- 
nically it is possible, but it will also 
demand biochemical adjustments of 
the citizen to new climate. Such 
adjustments, however, can be ex- 
pected to be within the human ad- 
aptation range.” 

Engineers, architects and design- 
ers are involved in a scheme for a 
dome city which is being considered 
for upper Minnesota, an area in 
the U.S. known for severe winters. 

Modern technologists say that 
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they can construct domes at least 
two miles in diameter and one mile 
in height. They estimate that such 
a dome can be built for about $2 a 
square foot, and the cost of a two- 
mile-diameter dome is estimated at 
$200 million. The maximum pop- 
ulation for such a dome city would 
be around 250,000. 

However, Prof. Bloomfield fore- 
saw many problems for a domed 
community. 


Insects—electronic wonders 


Insects are like tiny satellites, 
scanning their small world with su- 
persensitive electronic sensing de- 
vices. 

P. S. Callahan, University of 
Georgia biophysicist, says their 
antennae are structured in mathe- 
matically precise configurations 
which respond to particular fre- 
quencies much like a TV antenna. 

Callahan works at the U.S. De- 
partment of Agriculture Southern 
Grain Insect Research Laboratory 
in Georgia. His laboratory contains 
a bewildering array of devices such 
as oscilloscopes, miniaturized com- 
puters, electron scan microscopes 
and lasers. It looks more like an 
electronics research facility than an 
insect laboratory. 

Insects detect odors through spe- 
cialized cells on the antennae. It 
had been thought that these cells 
were structured so that molecules 
emitted by substances such as food 
sources and other insects fit into 
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them like pegs into holes. Since 
molecules from each source have 
their own distinctive shape, insects 
would respond only to specified 
sources. 

Callahan maintains that this is not 
the way it works. He says that in- 
sect antennae really are antennae 
in the literal sense of the word, re- 
sponding to wavelengths like radio 
or television receivers. Using an 
electron scan microscope he re- 
corded the special configuration of 
antennae, and was impressed by the 
mathematical arrays of spines simi- 
lar to antennae built by man. 

In general, Callahan says, the 
electronic sensing devices of insects 
appear to be far more sophisticated 
than suspected. 


The end is near 


Southern Californians may be 
rapidly approaching their limit tol- 
erance for air pollution, and an 
early determination of that critical 
limit is imperative, declares Dr. 
Leslie A. Chambers of the Univer- 
sity of Southern California. Dr. 
Chambers is head of a five year 
study of the effects of air pollution 
on animals. 

The study has indicated that it 
is useless to consider air pollution 
dangers alone without taking into 
account other stressful conditions— 
freeway driving, noise and other 
complexities of living together in 
such cities as Los Angeles, Dr. 
Chambers said. 
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ARCHAEOLOGY 


Looking for a job? 


Try papyrology 
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This ant-riddled papyrus document is 
the remainder of a land lease dating 
back to 36 A.D., the 22nd year reign of 
Emperor Tiberius Caesar Augustus in 
Egypt. Papyrologists have translated it as 
saying: ‘““Marepsemis, son of Marepsemis, 
Persian, about 40 years old, has leased to 
Marsisuchus, son of Marepsemis, about 50 
and marked with a scar on his right fore- 
arm—arouras of public land. Marepsemis 
has received rent in advance and guaran- 
tees this lease ‘with every guarantee 
from all public and private charges.’ ” 
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HAT was life like among the 

Greeks 2,000 years ago? 
What type of books did they read? 
How did their legal documents com- 
pare to ours today? What exotic 
foods did their grocery lists call for? 
The questions are endless, but so are 
the answers, if enough scholars can 
be trained to probe the faded hand- 
writing on ancient papyrus texts for 
the answers. 

Papyrus, the paper-like material 
made from the plant of the same 
name, was widely used by the Greeks 
beginning some 2,300 years ago (and 
27 centuries before that by the 
Egyptians). With the introduction 
of paper to the western world in the 
8th century A.D. began the decline 
of the use of papyrus. The plant 
itself is now almost extinct, al- 
though it was once quite plentiful 
in Egypt and other Mediterranean 
countries. 

The problem today, though, is not 
the extinction of the papyrus plant, 
but rather the abundance of the 
ancient texts and the lack of papy- 
rologists, scholars who are trained 
to decipher them. There are enough 
untranslated papyrus texts to keep 
dozens of papyrologists busy for 
years. And more are constantly be- 
ing discovered. But there aren’t 
dozens of papyrologists around. 


Science Digest—June, 1968 











There are probably less than 10 ac- 
tive scholars in the United States, 
with only one or two of them devot- 
ing full time to studying the ancient 
writings. Few universities offer 
courses in the science, and “how to” 
books for self-instruction are rel- 
atively rare. 

But the American Society of Pa- 
pyrologists has taken steps to al- 
leviate this shortage. This past sum- 
mer they sponsored, for the second 
year, a Summer Institute in Papy- 
rology which was held at Princeton 
University. There’ graduate stu- 
dents in classics spent a great deal 
of time studying how to decipher 
and translate the ancient Graeco- 
Roman writings and then putting 
that knowledge to practical use. 

The books they studied fell into 
two categories—literary works and 
documents. Portions of the writings 
of the historian Thucydides and the 
philosopher Plato made up a seg- 
ment of the literary group. The 
documents—tax receipts, land sale 
records, grocery lists—were pieces 
of prose obviously not written with 
posterity in mind, but interesting 
nonetheless. All such pieces of pa- 
pyri offer a peek at the past and 
some of the aspects of the common 
people’s everyday lives. Both the lit- 
erature and documents have one 
thing in common. They’re all rather 
small, and very old, scraps of brown 
paper-like material. Some are in 
such bad condition that they are 
crumbling to small pieces, and they 
come complete with a generous 
sprinkling of ant holes throughout. 

The very poor condition of the 
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ancient works is only one of the 
difficulties in bringing this past into 
the present, though. The language 
of the common people, which. is 
largely used in the documents, is 
idiomatic and ungrammatical—not 
like the classical Greek learned by 
the scholars. And the penmanship 
of the writers leaves a great deal 
to be desired. They weren’t too 
considerate of their readers, either, 
for they wrote in one unbroken 
line, leaving the reader the happy 
chore of supplying the appropriate 
breaks between words. They also 
used no punctuation. 

Hopefully the American Society 
of Papyrologists will be successful in 
its efforts to revive this profession, 
currently one of the least populous 
in the world. It would indeed be a 
pity for this very close touch with 
the ancient world to become a lost 
art in today’s modern world. 
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TECHNOLOGY 


Life aboard a Polaris 


by Creighton Peet 


“R* for diving” blares the PA 
system. Signals in the con- 
trol center show all hull openings 
sealed. The 136 men aboard this 
plump 400-foot Polaris submarine 
know that for the next 60 days they 
will not see sun, stars or anything 
else outside. 

Crew and ship have become one 
formidable and fearsome weapon. 
For two months the men will live 
with 16 huge Polaris missiles 
equipped with nuclear warheads. If 
the order ever comes from the 
White House, they will fire those 
missiles at one minute intervals, up 
through the ocean and into the 
stratosphere. The result would 
change forever the world as we 
know it. 

Understanding this—and these 
men do understand—could be ter- 
rifying. But as one man put it, “Fa- 
miliarity breeds acceptance.” Sub- 
marine and missiles are real, and so 
is the job—all part of a deterrent 
force which the world hopes will 
preserve a nuclear peace. “Deter- 
rent” is the word that gives com- 
fort. 

From a human, day-to-day, hour- 
to-hour point of view, a more ex- 
pedient question becomes: How 
does a man keep from going “stir 
crazy” in cramped quarters under 
the ocean, living with the same men 
day after day for weeks on end? 
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To find out, I went on a brief 
patrol with these submariners, and 
talked with many others on the 
beach who had served on long Po- 
laris missions. 

The Navy is extremely selective 
in picking Polaris crews. No matter 
how skilled a man may be at his 
specialty, if he’s inclined to grouse 
and make trouble, or if he’s known 
to have a quick temper, he’s not 
chosen. 

On the positive side, any Polaris 
is roomy—even  luxurious—com- 
pared to World War II subs. Bulk- 
heads are no longer painted steel 
plates studded with rivets: Walls 
and partitions, often plastic-cov- 
ered, are a variety of colors. 

In the officer’s mess, the walls are 
covered with a material which sug- 
gests walnut panels. The crew’s 
bunks look like Pullman berths, 
with foam-rubber mattresses, in- 
dividual reading lights, adjustable 
fresh-air vents and curtains for 
privacy. Usually bunks are stacked 
in tiers of three, but sometimes they 
are four deep. 

And there’s the food—chicken, 
steak, cakes, pies. Meals are served 
four times a day, to accommodate 
men coming off duty at odd hours. 
Menus are varied: chicken Isabella, 
baked Alaska, shrimp Newburg, 
beef Strogonoff, lasagna. There are 
occasional pizzas, curries and big 
batches of fudge run up late in the 
evening. 
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submarine 


For in-between snacks there are 
help-yourself malted milk mixers, a 
soft ice cream machine, a popcorn 
popper, a coke machine, an ice cube 
maker and a coinless jukebox if you 
want a little music. And every day 
there’s a different movie, usually 
shown two or three times to accom- 
modate all watches. 

Duty hours are shifted continual- 
ly, but usually a man works four 
hours, then has six off. The big 
question is, how does a man occupy 
himself during his free time for 60 
days? Most crewmen devote long 
hours studying for advanced rat- 
ings, working from books in the 
ship’s library. In time he takes 
written and oral examinations given 
by the officers. Ashore, back at 
Groton at the end of a patrol, he 
can attend lectures by Harvard 
professors in the “Polaris Univer- 
sity,’ where credits earned can 
count toward a degree. 

Polarismen, like all submariners, 
are double volunteers: They volun- 
teered to get in the Navy, and vol- 
unteered again for submarine serv- 
ice. Nearly all enlisted men are 
under 25; officers are under 35. 
They are the pick of the Navy, and 
their training is so extensive they 
have had to sign up for six years. 

For a few days just being on a 
Polaris submarine is exciting. Then 
a man realizes he can’t even write 
a letter home. Radio silence is im- 
posed. Any transmission quickly 
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Top: The Polaris submarine Will Rogers 


submerges. Crewmen must prepare to 
spend 60 days underwater. Above: Polaris 
sub with hatches open disclosing firing 
tubes for the sixteen nuclear-tipped mis- 
siles. The missiles could change the world, 
but crewmen accept them as _ routine. 
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reveals a ship’s position, and the 
Navy boasts that no Polaris sub- 
marine has ever been spotted once 
it submerged on patrol. However, 
the ship receives radio broadcasts 
once a day when she comes near the 
surface, trailing a fine, floating 
aerial wire, invisible to inquisitive 
planes. And once a day the tele- 
type in the radio room begins to 
chatter with routine messages from 
the Navy, news bulletins and “fam- 
ilygrams” for the men—15 word 
messages from home. In two months 
a man can receive three or four 
such messages. But no matter what 
he hears—a new baby or a death 
in the family—he can’t answer a 
word. 

In case of emergency, a subma- 
rine can be reached at any moment 
via transmissions of very low fre- 
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quency radio waves from special 
transmitters in the U.S., and other 
points around the globe. These will 
reach a submarine at any depth. 

The men have all the standard 
games: checkers, chess, bridge, po- 
ker, etc. Bingo gets a special treat- 
ment on some ships with a fancy 
dinner and decorations on Casino 
Night. As for the movies, not all 
men are happy about them. Pro- 
ducers simply don’t make enough 
good ones to last through a 60-day 
patrol. 

Minor occasions are blown into 
big events. A man has a birthday, 
and the cooks bake him a cake. At 
Christmas somebody gets into a 
Santa Claus suit and hands out 
presents. At Easter on some ships 
an Easter Bunny appears wearing 
a shiny decontamination suit and a 
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1. Bunks of the Polaris subs are the Pullman 
type. Old navy standby, the hammock, is 
gone. 2. Crewmen display entries in sub’s 
paper airplane contest. 3. Flying space on 
a sub is limited, even for a paper plane. 4. 
Exercise is needed to work off all those heavy 
meals. 5. Facilities are not spacious, but 
compared to World War II subs, they are 
luxurious. 6. Practically anything is reason 
for a fancy dress dinner aboard the sub. 





big wad of cotton for a tail. 

On the SS Robert E. Lee, a paper 
airplane contest was held last year. 
It was a great success. Some men 
work with electronic gear or wood- 
working tools. One officer does 
scrimshaw work similar to that done 
by last century’s whaling captains. 

Weirdest contest on the Robert 
E. Lee is a “snuffy race.” Contest- 
ants wear skin-tight EBA (emer- 
gency breathing apparatus) head 
masks and race an intricate course 
through the ship, and up and down 
ladders between the three decks. 
The trick is to make the oxygen in 
the mask carry a man as far as pos- 
sible before he drops. At many 
places in the ship there are valves 
into which a man can plug his mask 
to gulp in a lungful of oxygen. But 
the more often he stops, the further 
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behind he gets in the race. 
Biggest event on patrol is the 
midway dinner, after about 30 days. 
The men sit down to a meal served 
on real linen table cloths, by can- 
dlelight. ““Makes it kind of homey,” 
an officer explains. Sometimes men 
will get into what might be called 
psychological wrestling matches. 
“Vou try to make a man break,” 
they told me. ‘You say, ‘I can get 
you!,’ and you study a man’s per- 
sonal appearance, habits, weak- 
nesses. You tell him his wife is 
going out with somebody else... 
he’s going to flunk his exams .. . 
he certainly has a funny face, etc.” 
Do they ever have fights? The 
men swear it never happens. When 
a fight seems likely, men walk away 
from each other and stay away 
until they have cooled off. At least 
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that’s what they say. 

Of course there’s one thing these 
young fellows miss which the Navy 
can do nothing about. “What we 
need,” said one cook thoughtfully 
as he dumped a package of cake mix 
into a beating bowl, “is Instant 
Woman: just mix with water 
ands.” 

Something for the Navy to work 
on. 

In addition to the usual house- 
keeping chores, there are some that 
are unique to submarines. Garbage 
disposal, for example, is a big deal. 
It is essential that nothing disposed 
of float or leave any trace on the 
surface of the sea. Using flat sheets 
of metal, galley hands form a cylin- 
der about three feet high and 10 
inches in diameter. This slides into 
a hydraulic press. After it is filled 
with garbage, tin cans, bottles, pa- 
per, etc., a hydraulic ram com- 
presses everything with a satisfying 
cr-r-r-unch until it is a solid block. 
Then an inch-thick iron disc is 
added for weight; the top is fas- 
tened, it is heaved into an ejection 
tube and fired out into the sea 
where it sinks to the bottom. 

Operational headquarters is in 
the control center where the peri- 
scopes are located. To steer the 
newer Polaris submarines, men sit 
in front of fantastic gadgets known 
as “Conalogs,” which look like a 
pair of 19-inch TV screens. On the 
screens, they see a computer-pro- 
duced picture of what appears to be 
a wide concrete superhighway reach- 
ing off to a vanishing point. Painted 
in the center of the screen is a small 
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red cross. By holding the half- 
wheel (similar to an aircraft control 
stick) so that the vanishing point 
and the cross coincide, a man steers 
straight ahead. If he pulls the 
wheel up or pushes it down, the ship 
heads up or down in the water. 
When he turns to the right or left, 
the “concrete roadway” miraculous- 
ly curves right or left, and stays 
curved until the helmsman straight- 
ens his course. One of the two Con- 
alog screens reacts to the movement 
of the ship’s bow planes; the other, 
the stern planes and rudder. Be- 
tween the screens is a depth indica- 
tor. It looks a little like a taxi meter 
clock. 


‘Sherwood Forest’ of missiles 


Also down in the control center 
are the computers that control the 
firing of missiles. One vital panel 
reports the status of all openings in 
the hull. A large black circle on 
this lighted panel indicates a hatch 
is open. When the circle changes to 
a bar, it is closed. Usually, about 
eight to 10 men work in the control 
center together. 

The locked compartment enclos- 
ing the big Polaris firing tubes— 
each 31 feet high and four-and-a- 
half feet in diameter—is known as 
“Sherwood Forest.” Here a dozen 
or so specialists work every day 
checking and rechecking every sys- 
tem involving the missiles. 

Also locked and seldom visited 
are the compartments containing 
the nuclear reactors that furnish 
power to drive the submarine and 
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The nuclear missiles themselves are kept in a 
locked compartment that few are able to visit. 


all its equipment. 

No matter how hot or cold it is 
on the surface, the climate way 
down deep is always comfortable. 
And the air is pure. After produc- 
ing 8,000 gallons of pure drinking 
water a day from sea water, some 
is split into its basic oxygen and 
hydrogen. The first is fed continu- 
ously into the ship’s ventilating sys- 
tem, while the hydrogen is pumped 
back into the sea. Submarines boast 
their ships are about the healthiest 
places you can be. A couple of days 
after a patrol starts nobody even 
has a cold. 

Thirty-four of our 41 Polaris 
subs (with a total of 656 missiles), 
are assigned to the Atlantic. The 
rest are in the Pacific. But while 
the Atlantic Flotilla’s home base is 
Groton, Conn., few of the subs ever 
see this port. They are based at 
Holy Loch, Scotland, and Rota, 
Spain, where their tenders tie up to 
take on supplies. Most often they 
make contact with their tenders at 
sea. 

With no daylight and a round- 
the-clock schedule during which 
some men are always sleeping, it 
would be easy for a man to lose 
track of night and day. So certain 
areas in the ship are “rigged for 
red” at night—indicated by dull red 
lights. 

Dress is informal at sea. Not even 
officers wear uniforms. Crewmen 
wear “poopy suits’ of dark blue 
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Dacron resembling an auto mechan- 
ic’s coveralls. However, these are 
closed with strips of an adhesive 
that’s fastened to the cloth. Zippers 
might prove dangerous if a man 
leaned against a panel covered with 
electrical equipment. 


Many months under is possible 


While crews know that in peace- 
time they will be submerged for 
about 60 days at a time, they also 
know that some nuclear submarines 
have been down much longer. Back 
in 1959 the Triton circumnavigated 
the globe in 83 days without surfac- 
ing. The reactors which power a 
Polaris will function for three or 
four years. Limiting factors are the 
food supply and the men’s capacity 
to tolerate long confinement. Triton 
carried food for 120 days, and even 
on a conventional Polaris patrol, 
every cubic inch of space is packed 
with cans, cartons and bottles of 
food. Except for its occasional con- 
tact with a tender, a ship might 
conceivably stay submerged for 
many months. In the case of a war, 
this would be academic. After a 
Polaris had fired her 16 missiles, 
plus the few regular torpedoes she 
carries for self-defense, and the men 
had eaten their last frozen steaks, 
she would be forced to locate a sub- 
marine tender in a safe port. That 
is, assuming there was a “safe” port 
left. 





INVENTIONS 
Idea of the Month 
The atomic watch 


ORPORATE management usually 

leaves invention to the re- 
search engineers, but two directors 
of the Benrus Watch Company are 
unorthodox in this respect. They 
were recently granted a patent for 
an atomic watch. 

The timepiece is to mark the 
hours and minutes by electronic 
measurement of the decay of a 
harmless radioactive substance in 
the case. For the timekeeping it- 
self, no moving parts are required. 
The small battery that powers the 
electronic circuits can move the 
hands. 

Julian Lazrus, president of the 
company; Lewis H. Strauss of 
Washington, a director; and Wil- 
liam P. Canning, a former em- 
ployee, received Patent 3,370,414. 
Strauss, a consulting physicist, is 
the son of Lewis L. Strauss, former 
chairman of the Atomic Energy 
Commission. 





Certain radioactive materials 
with constant decay rates (a long 
“half life’) give off only beta rays, 
according to the patent. These rays 
are regarded as incapable of pene- 
trating a watch case or even the 
skin of a wearer’s wrist. 

Technetium 99 is one element 
suggested. It has a half life of 500,- 
000 years, and would cost about a 
cent per watch. Another material 
is boron 10, whose half life is put 
at 2,700,000 years. A half life of 
10,000 years is regarded as a mini- 
mum. 

Lazrus calls the invention a sta- 
tistical timekeeper. It might be in- 
accurate on a one-second basis, but 
its errors are not cumulative, and 
on the long term its accuracy can 
be higher than with conventional 
watches. 

The patent cites as example an 
atomic output of 20,000 pulses per 
second, with a probability of error 
no greater than 20 seconds per 
month. 

The timepiece should have pres- 
ent uses at remote, unattended sta- 
tions in space, according to Lazrus, 
but without miniaturization and de- 
velopment cannot reach the market 
as a watch for years. The company 
is preparing to launch much sooner 
an electronic watch with a quartz 
crystal oscillator. Japanese and 
Swiss makers have been developing 
similar watches. —Stacy V. Jones 
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Why is gold so good? 


by John and Molly Daugherty 


€ search for gold continues, 
yet new gold veins are hard to 
find. Electronic devices detect un- 
seen specks of gold so small they 
measure only a few microns. A mi- 
cron is 40-millionths of an inch. 
This gold is scattered, but it still 
may be profitable to work. 

Two major gold strikes have oc- 
curred in the past few years. One in 
Nevada may be worth $100 million. 
In 1967 the-U.S., using new elec- 
tronic equipment, made 150,000 
samplings of soil for gold and other 
metals. 

What do you know about gold? 
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1. At $35 an ounce for gold, a shoe box 
filled with two bars of gold is worth 

a. $28,000 

b. $ 8,000 

c. $58,000 


2. Gold melts at 1,063° C. and boils at 
2,600° C. At temperatures above the 
melting point, gold volatilizes. At the 
boiling point the color of vaporized 
gold is 

a. Yellow 
b. White 
c. Purple 


3. World production of gold (excluding 
U.S.S.R. and other Eastern nations) 
amounts to about $1,450 million. The 
leading area is 

a. The United States 
b. South Africa 
c. Canada 


83 








. The most important chemical process 
for the recovery of gold from ores is 
a. Amalgamation 
b. Chlorination 
c. Cyanidation 


. Early in the 20th century, 72 dredges 
recovering gold operated in California. 
After World War | only a few re- 
mained. One operation was unique. It 
carried its pond of water with it across 
the country. It was 

a. Paddock dredging 
b. Hydraulic mining 
c. Bucket-line dredging 


. Recently the state leading in U.S. gold 
production for the 18th consecutive 
year was 

a. California 
b. South Dakota 
c. Nevada 


. Gold is 
a. The most malleable metal 
b. Second to silver in ductility 
c. Less dense than silver and lead . 


. Today most of our gold comes from 
a. Stream-deposited (alluvial) gold 
b. Hard-rock (lode) mining 
c. Sea-water recovery 


. Dental gold is 
a. Pure gold of mint quality 
b. About 50 percent gold 
c. From 65 to 90 percent gold 


. Gold may form an explosive compound, 
fulminating gold, when concentrated 
ammonia reacts with 

a. Melted gold 
b. Gold oxide (auric) 
c. Solid gold 


Answers: 


l-a_ $28,000. Each bar is worth 
84 


$14,000. Wooden boxes about the 
size of shoe boxes carry gold from 
the Rand Refinery in South Africa 
to the Reserve Bank and from there 
to London and world commerce. 


2-c Purple. The amount of gold 
lost in vaporizing is slight at temper- 
atures just above the melting point. 
At mints, workers melt gold and cast 
it into thick plates before electro- 
lytic refining. They periodically 
sweep the flues above the gold pots 
to recover the gold lost in vaporiz- 
ing. 

When pure gold is plated out in 
the expensive three- or four-day 
electrolytic operation, the platinum 
recovered may pay for the job. 


3-b South Africa. South African 
gold production has a value of about 
$1,080 million—more than two-thirds 
of the world’s output. Canada ranks 
second with $115 million, and the 
U.S. ranks third with about $63 
million. 


4-c Cyanidation. A weak solution 
of sodium cyanide reacts with gold 
in the crushed ore to form a gold 
cyanide. Zinc precipitates the gold 
from solution. When melted down, 
the recovered gold needs further re- 
fining by electrolytic processes to 
separate other metals, especially sil- 
ver, from the gold. 

The chlorination process, devel- 
oped in Australia, separates the gold 
and silver common to most ores. 
When chlorine bubbles through the 
melted gold and silver, silver chloride 
forms. It floats to the top, leaving 
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the gold at the bottom. 
There hasn’t been much use of 
amalgamation since 1850. 


5-a Paddock dredging. This 
dredge floated on a pond—natural or 
man-made. As dredging proceeded 
ahead in one direction, the debris 
filled in behind the dredge in the op- 
posite direction. The waste products 
filling in at the rear pushed the water 
on ahead of the dredge. The paddock 
dredges could move uphill with the 
pond, too, by building a gravel em- 
bankment around the pond. 
California restricted hydraulic 
mining under pressure as early as 
1880 because waste products loaded 
up the streams below the workings. 


6-b South Dakota. It produces 
about 650,000 troy ounces a year. 
The largest gold mine in the U.S., 
the Homestake Mine, is in South 
Dakota. 

California once led all the states. 
In 1940, California gold production 
was nearly three times that of South 
Dakota and twice that of Alaska. 
Since about 1950, however, produc- 
tion in California and Alaska has 
declined greatly. 


7-a The most malleable metal. 
-Gold beaters can hammer it into 
sheets so thin (about 4-millionths of 
an inch thick) that the piece will 
transmit light. 

Gold is also the most ductile of the 
metals. One ounce of it can be drawn 
into wire 35 miles long. 

Gold has a density of 19.3 
(gm/cu.cm) ; silver, 10.5; and lead, 
11.3. In comparison, water has a 
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density of 1 gm/cu.cm. 


8-b MHard-rock (lode) mining. 
Since 1920, alluvial deposits have be- 
come less important than formerly. 
The largest mass of gold, the Holter- 
mann Nugget, found at Hill End, 
New South Wales, had a weight of 
7,560 ounces, gross, and 3,000 
ounces, net. Sea-water recovery 
isn’t profitable yet. 


9-c From 65 to 90 percent gold. 
The silver content of the alloy ranges 
from 5 to 12 percent. Frequently 
platinum and sometimes palladium 
are included. Since pure gold is so 
soft, iridium may be used in small 
amounts for hardening. Dental gold 
has many different analyses. 

Gold foil of 2 percent copper and 
98 percent gold may be used for fill- 
ings. The copper adds hardness to 
the alloy. The amounts of copper in 
dental alloys vary. 


10-b Gold oxide (auric). When 
this man-made oxide reacts with the 
concentrated ammonia, 2 AuN*NHg3 
°3H.O forms. When dried, the black 
powder called fulminating gold is the 
product. This powerful explosive 
detonates by friction or heating. 


Score yourself: 
9-10 right—Your market in gold is 


high. 

4-8 right—All is not gold that 
glitters. 

0-3 right—You were speculat- 


ing! 
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Each month Dr. Isaac Asimov chooses one 
of the questions you send in to answer. He 
does not make the job easy on himself, for 
in past months he has written about such 
things as relativity, parity and the basic 
nature of light. Following Dr. Asimov's 
answer are the answers to some of your 
other questions written by regular mem- 
bers of the Science Digest staff. 


‘The 
scientific 
method’ 


What is “the scientific meth- 
od”? 


Obviously the scientific method is 
the method used by scientists in 
making scientific discoveries. This 
doesn’t seem to be a helpful defini- 
tion, however. Can we go into de- 
tail? 

Well, one can describe an ideal 
- version of the method: 

1. Recognize that a problem ex- 
ists—as, for instance, the question 
of why objects move as they do, 
speeding up under some conditions, 
slowing down under others. 

2. Sort out and discard the non- 
essential aspects of the problem. 
For instance, the smell of an object 
plays no part in its motion. 

3. Gather all the data you can 
find that bears on the problem. In 
ancient and medieval times, this 
merely meant the keen observation 
of nature as it existed. In early 
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ISAAC ASIMOV EXPLAINS 


modern times, the notion arose that 
nature could be helped out. One 
could deliberately design a situation 
in which objects would be made to 
behave in such a way as to yield 
data bearing on the problem. One 
could deliberately roll balls down 
inclined planes, varying the size of 
the balls, the nature of their sur- 
face, the inclination of the plane 
and so on. Such deliberately-de- 
signed situations are experiments 
and the role of experiment is so cen- 
tral to modern science that it is 
sometimes spoken of as “experi- 
mental science” to distinguish it 
from the science of the ancient 
Greeks. 

4. With all the data gathered, 
work up some tentative generaliza- 
tion that describes it all as simply 
as possible—some short statement 
or some mathematical relationship. 
This is an hypothesis. 

5. With the hypothesis in hand, 
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you can predict the results of ex- 
periments you had not thought to 
try earlier. Try them and see 
whether the hypothesis holds up. 

6. If the experiments work as ex- 
pected, the hypothesis is strength- 
ened and may attain the status of a 
theory or even a “natural law.” 

No theory or natural law is final, 
of course. The process repeats and 
repeats. New data, new observa- 
tions, new experiments are contin- 
ually being made. Old natural laws 
are constantly being superseded by 
more general ones that will explain 
everything the old one explained, 
and more. 

All this, as I say, is an ideal ver- 
sion of the scientific method. In 
actual practice, scientists need not 
go through it like a set of calisthen- 
ic exercises, and usually don’t. 

More than anything else, such 
factors as intuition, insight and just 
plain luck, play a part. The history 


How high can a bird fly? 


In 1921, Dr. A.F.R. Wollaston, a 
member of a British Mt. Everest 
Expedition, spotted a lammergeyer, 
or bearded vulture, soaring at 25,000 
feet. This is generally considered 
the highest reliable sighting of a 
bird in flight. There is a photograph 
of geese an estimated 29,000 feet 
in the air, but most ornithologists 
no longer consider this claim ac- 
curate. 

The lammergeyer is a large bird 
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of science is full of cases of scien- 
tists who make a sudden inspired 
guess based on very inadequate 
data and on little or no experi- 
mentation and come upon a helpful 
truth that might have taken years 
to attain by straightforward slog- 
ging through the ideal scientific 
method. 

Kekulé caught the structure of 
benzene while dozing on a bus. 
Loewi awoke in the middle of the 
night with the answer to the prob- 
lem of synapse conduction. Glaser 
was glancing idly at his glass of 
beer and got the idea for the bubble 
chamber. 

Does that mean that it’s all luck, 
after all, and no brains? No, no, a 
thousand times no. This kind of 
“luck” happens only to the best 
brains; only to those whose “‘intui- 
tion” is the reward of great ex- 
perience, deep understanding and 
hard thought. —Jsaac Asimov 


with a wing spread of over nine 
feet, but much smaller birds have 
reached remarkable altitudes, ac- 
cording to John K. Terres in his 
new book on bird flight, ‘““Flashing 
Wings.” 

The record for North American 
birds is held by an unfortunate 
Mallard duck which collided with 
an airliner flying at an altitude of 
21,000 feet on July 19, 1962. 

An airplane flying over the Andes 
struck a condor at 17,000 feet, al- 
most three miles above sea level. 
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Says Terres, “Most of the world’s 
greatest altitude records for birds 
have come from the high Alps and 
Himalayas during the spring and 
autumn migrations of European and 
Asiatic birds. Goodwits and curlews 
— long-winged, swift-flying ‘wad- 
ing’ birds or shorebirds—have been 
seen flying past Mt. Everest at 
20,000 feet. Storks and cranes were 
sighted passing over the Himalayas 
at 14,000 to 20,000 feet and British 
Army Colonel Richard Meinertzh- 
agen saw choughs (crowlike birds) 
at 21,000 feet above sea level, and 
a wall creeper over Karakorum at 
that height.” 


I have heard that twins placed 
in different rooms have regis- 
tered the same type of brain 
waves and that this somehow 
supports the existence of ESP. 


A few years ago in Philadelphia, a 
pair of researchers were studying 
the brain waves of identical twins. 
In one case they found that when 
one of the twins closed his eyes, the 
electroencephalograph registered a 
pattern called alpha waves, a com- 
mon pattern when an individual 
closes his eyes and relaxes. 

But to their surprise, the re- 
searchers found that the subject’s 
twin, in another room, also began 
registering alpha waves at about the 
same time, although he did not close 
his eyes. There was no known 
way by which an individual could 
consciously produce alpha waves, 
and so the researchers concluded 
that one twin must somehow have 


been transmitting his alpha wave 
pattern to the other. 

When the Philadelphia scientists 
published their results, they were 
unaware that experiments had al- 
ready been conducted that proved 
that individuals can consciously 
control the production of alpha 
waves. 

Joseph Kamiya, one of the pio- 
neers in sleep research, had become 
fascinated by the alpha rhythm. 

He found that many people could 
rapidly be trained to control these 
waves. 

“People describe themselves as 
being tranquil, calm and alert when 
they are in the alpha state, and 
about half of our subjects report 
the alpha state as very pleasant,” 
he writes in Psychology Today. 

To Kamiya, the reports of his 
subjects sounded like descriptions 
of states of Zen and Yoga medita- 
tion, and he invited seven practiced 
Zen meditators into his laboratory. 
He found they could control their 
alpha waves far more quickly than 
the average person. 

Aware of the great interest in 
ESP, Kamiya warns, “It must be 
stressed that there is no connection 
between alpha waves and extra- 
sensory perception. People tend to 
associate the two because radio 
waves are involved in communica- 
tion. . .the amount of energy in- 
volved is so infinitesimal that a 
powerful receiver placed half an 
inch from the skull could never de- 
tect it. There is no evidence of 
electromagnetic radiation to the 
outside world by brain activity.” 
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BOOKS 


What are we fighting about? 


War—The Anthropology of Armed 
Conflict and Aggression. Edited by 
Morton Fried, Marvin Harris and 
Robert Murphy. The Natural His- 
tory Press. ($6.95). 


Anthropologists are popularly 
thought of as those scientists who 
study the ways of primitive “nature 
folk”—tribes stuck on isolated is- 
lands, or in the middle of steaming 
jungles. The trouble is that such 
“primitives” hardly exist anymore. 
Many of the “tribal” peoples stud- 
ied by anthropologists are in ‘‘co- 
lonial, refugee, peasant and other 
non-primitive situations,” accord- 
ing to the editors of this most un- 
usual anthropological work. 

With refreshing frankness, the 
editors state that many anthropol- 
ogists have been frantically search- 
ing for “primitives” to study, and 
if the genuine article did not exist 
they have been, “subtly encouraged 
to present their data as if the larger 
world of colonial wars, labor recruit- 
ment, taxation, indirect rule, forced 
migration, missionization and other 
post-contact phenomena did not ex- 
ist.” 

So the anthropologist continued 
to study the “primitive” even when 
his studies were meaningless. But 
as anyone who has seen a newspa- 
per within the past two years must 
surely know, the war in Vietnam 
has caused a virtual explosion of 
conscience within the academic com- 
munity. 


Science Digest—June, 1968 


At the 66th annual meeting of 
the American Anthropological As- 
sociation, a lengthy symposium was 
held, not on the customs of the 
tribes of the upper Amazon, but on 
modern war. This book is a record 
of the symposium. 

Like all transcribed symposiums, 
“War” makes somewhat uneven 
reading. There are eight main sub- 
jects, each covered by one major 
and one secondary paper; and then 
subject to general discussion. Nat- 
urally there is a good deal of wan- 
dering away from the main points, 
and a good deal of repetition. But 
the intellectual novelty and stimu- 
lation of looking at the problem of 
war from so many different and 
unusual angles amply rewards the 
reader who will stay with it through 
rather lumpy organization of this 
book, and the jargon of some of 
the anthropologists. 

One particularly interesting part 
of the symposium was the discus- 
sion of human aggression by Ralph 
Holloway. In recent years certain 
scientists and science popularizers 
have advanced the theory that man, 
because of his biological evolution, 
is innately and hopelessly aggres- 
sive. Strangely, many who care lit- 
tle for science have hugged this 
rather grim theory to their breasts 
as both comforting and true. For 
if it is all “instinct,” then one is 
excused from the moral responsi- 
bility of all aggressive acts, and 
from the intellectual responsibility 


89 





of questioning our societies’ basic 
attitude toward war. 

Holloway finds the ‘‘animal ag- 
gression” idea both incorrect and 
dangerous. Animal studies are val- 
uable, but to try and draw a direct 
correlation between aggressive be- 
havior in baboons and modern war- 
fare is just too simple-minded, he 
says. “It is power, organizations, 
socio-economic conditions and sym- 
bol systems that need study,” he 
concludes. 

Frank Livingstone contended that 
warfare has a negligible biological 
effect on large populations. No mat- 
ter how great the slaughter, he 
points out, the populations have al- 
ways bounced back rapidly. 

Other participants disagreed. 
Alexander Alland, in his paper on 
War and Disease, raised the spec- 
ter of plague in Vietnam. 

“The U.S. military can easily 
vaccinate its soldiers and a good 
part of the urban population, but 
what of the civilian village popula- 
tion, particularly in uncontrolled 


Other new books of interest 


Water Treatment (Second Edition). 
Eskel Nordell. Reinhold. ($14.00). 
This volume is the answer to many 
letters in the Science Digest mail- 
bag recently regarding problems of 
pollution in industry. First written 
in 1951, the comprehensive volume 
on “everything there is to know 
about water” was updated recently 
to include latest advancements in 
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territory? According to Vietnam 
government statistics, only about a 
quarter of South Vietnam’s popula- 
tion has been immunized with pla- 
gue vaccine.” 

Alland also makes a serious 
charge. “I submit that the kind of 
conventional warfare that has been 
raging for the past three years is, 
intentionally or not, kind of covert 
biological warfare. The continued 
imposition of stress conditions upon 
an area with a delicate health bal- 
ance will, in a variety of direct and 
indirect ways . . . subject the inhab- 
itants to the same type, if not the 
same degree, of pathological devas- 
tation as that brought about by 
overt action involving biological 
and chemical agents.” 

Agree or disagree, the anthropol- 
ogists have provided a look at war 
from points beyond the political 
and military. There are no ans- 
wers, no conclusions and very few 
general agreements—but the book 
does jar the conventional stereo- 
types of thought about war—D.C. 


water treatment and their applica- 
tions. It deals in methods of dis- 
solution of minerals, gases, tur- 
bidity, sediment, organic matter, 
tastes, odors, etc. Methods of con- 
ditioning industrial and municipal 
supplies are spelled out in detail, 
as are systems for softening both 
cold and hot water. It’s a 600-page 
opus, with charts and diagrams. 


Man and the Cosmos. Ritchie Cald- 
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er. Frederick A. Praeger Publish- 
ers. ($5.50.) The book’s subtitle, 
The Nature of Science Today, gives 
one an idea of the vast area cov- 
ered here. It is written for the in- 
telligent layman who wants to 
grasp some of the intricate details 
of the enormous world of science, 
and it has been written as a Britan- 
nica Perspective, to commemorate 
the 200th anniversary of Encyclo- 
pedia Britannica. 


The World of the Ant. David F. 
Costello. Lippincott. ($5.95). Ants, 
the author says, are ‘among the 
least understood and appreciated of 
all small creatures,” even though 
they have been around for one 
hundred million years. This is his 
contribution, complete with illus- 
trations, to a better understanding 
of the small insect. 


The German Atomic Bomb. David 
Irving. Simon & Schuster. ($6.95). 
Here is the little publicized story 
behind Nazi Germany’s World War 
II efforts to build an atomic bomb, 
the personalities of the 10 main 
German scientists who worked on 
the project and the various reasons 
why their project failed while 
America’s succeeded. 


A Field Guide to Wildflowers. Rog- 
er Tory Peterson. Houghton Mif- 
flin. ($4.95). Mr. Peterson offers 
another of his field guides—this 
time to wildflowers in northeastern 
and north central North America. 
He has arranged over 1,000 flowers 
by a visual system of identification. 
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The book is divided into six main 
color sections, so the reader can 
readily find and identify the various 
wildflowers. 


Weeds. Dorothy Childes Hogner. 
Crowell. ($3.95). This one is for 
the youngster who wants to learn 
the basic facts about the variety of 
plants that grow where they’re not 
wanted and are sometimes quite 
harmful. 


Animal Twilight. J. L. Cloudsley- 
Thompson. Dufour. ($6.95). The 
extinction of many of the world’s 
animals has been brought about by 
man, and it is rapidly approaching 
for other animals unless some nec- 
essary steps are taken to prevent 
this tragedy from occurring. The 
history of man’s impact on African 
animals, including actual accounts 
by hunters of their conquests and 
descriptions of some of the primitive 
and crude methods used for trap- 
ping by natives is as convincing a 
plea for conservation of wildlife as 
you are likely to find. 


It’s All Done With Mirrors. Irvin 
D. Gluck. Doubleday. ($4.95). 
Here is the book for just about 
everything the average person could 
possibly want to know about mir- 
rors. Written by a physics instructor 
and practicing optometrist, the book 
discusses every aspect of the history 
of mirrors, their importance to man- 
kind (in both fun and serious re- 
spects), and he throws in some ex- 
periments for the reader to do with 
the tricky reflectors. 
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CLASSIFIED ADVERTISEMENTS 


Rate: $5.00 for first 2 lines each insertion. 
cepted is 2 lines, payable in advance. 


$3.00 each additional line. 
Count 45 characters and/or spaces per line. 


Minimum space ac- 
To be 


inserted under the proper classification, copy must be in our office by the Ist of the second 
month preceding date of issue. The next available issue to place an advertisement in 
Science Digest is October. The closing date is August Ist. Send remittance and order to: 
H. Esposito, Classified Advertising Manager, Science Digest, 575 Lexington Avenue, New 
York, New York 10022 Please make remittance payable to Science Digest. 


SCIENCE AND CHEMISTRY 


300 Page Chemical & Apparatus Catalog $3.00. 
Laboratory Materials, 1330A Hyde Park, Chicago 15. 


PRIZE-Winning Science Projects. Newest Ideas 
on how to Make a Winner. $1.00. Nuclear & Radia- 


. $2.00 Catalogue 35¢. 
Dept. SD Drawer 17067, Jacksonville, Fla. 32216. 


U.F.0. Detector: Now available! Responds to mag- 
netic fields. Not a toy. For serious researchers. Send 
$10.00 per unit or 25¢ for literature. Aerial Research 
Systems, P. O. Box 343, Orange, Calif. 92669. 





seven years study in A 
Levitation. UFO 
and more! Books on many subjects. Free bro- 
chure. No obligation. Environmental Research 
Publications, Box 13217, Dishman, Washington 99213 


VAST Converging stellar energies hit atoms, push- 
in-then-out, and cause gravity. Summary 25¢. 
Carnahan, 2007 Eaton Lane, Austin, Texas 78723. 


LABORATORY Chemicals, small quantities. List 
ae ; ScienceArt, Box 81, West Berlin, New Jersey 


LASER Pistol, How to build! $1.00. Also Laser 
Rifle, Electronic Laser, Helium-Neon Laser. $4.95 
each. Sapphires, Rubys amazing new way to make 


FREE Periodic Classification of Elements and Con- 
version Tables With Catalog 35¢. Chemicals, Appa- 
ratus, Biology. Mid-States Scientific, 7053 N. Clark, 
Chicago, Ill. 


“The Duality of Particle and Wave’’. 
but non-nuclear system of atomic structure appli- 


and chemistry, such as the unified field problem and 
the benzene ring problem. 36 pages with three-dim- 
ensional diagrams. 25 cents. C. F. Krafft, 4809 Col- 
umbia Rd., Annandale, Va. 22003. 


INVENTIONS WANTED 


INVENTIONS Wanted. Patented, unpatented. 
Global Marketing, 2420-AC 77th, Oakland 5, Calif. 


INVENTORS! Don’t sell your invention, patented 
or unpatented, until you receive our offer, Eagle De- 
vee Conreey Dept. J, 79 Wall Street, New 

0! oN. YX. 
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FOR INVENTORS 


INVENTIONS. Ideas—Searched—Developed—Mar- 
keted, formerly: United States Government Patent 
Examiner, Advisor, Raymond Lee, 75-N East 45 St., 
N.Y.C. 10017. 


PATENT Searches complete and thorough. Related 
copies Air Mailed with maximum speed $6.00. Free 
“Protection Forms’’ and ‘‘Patent Information’’. 
Write American Patent Search Company, Dept. 29, 
711 14th St., N.W., Washington, D. C. 20005. 


TREASURE FINDERS 


TREASURE Hunters! Prospectors! Relco’s new in- 
struments detect buried gold, silver, coins. Kits, as- 
sembled models. Transistorized. Weighs 3 pounds, 
$19.95 up. Free catalog. Relco-A88, Box 10839, Hous- 
ton, Texas 77018. 





FIND Buried treasure with new revolutionary 
analytical metal detector. Features push button tun- 
ing, automatic tuning, loudspeaker, negligible ground 
pickup, greatest range. Free catalog. Gardiner Elec- 
porates: Dept. 59, 4729 N. Tth Ave., Phoenix, Arizona 


EDUCATION AND INSTRUCTION 


BE A Real Estate Broker. Big earnings. Free 
catalog. Write - Weaver School of Real Estate, 
3519-A3 Broadway, Kansas City, Mo. 64111. 


EARN College or High School diploma at home. 
All subjects. Free brochure. Ohio Christian College. 
1156 Striebel Road, Columbus 13, Ohio 43227. 


EXPERIMENT With sleep-learning! Fascinating, 
educational, Use your recorder, phonograph or amaz- 
ing new Electronic Educator endless tape-recorder. 
Astonishing details, huge catalog of tapes, records, 
equipment free! Sleep-Learning Association. Box 
24-SD, Olympia, Washington 98501. 


EARN A_ British diploma in Radionics, Botanic 


medicine, Homoeopathy, Super-Science, Divinity, 
Philosophy. 35 courses, prospectus free. Brantridge 
Forest School ‘‘Lodge’’, Brantridge Forest, Bal- 
combe, Sussex, England. 


PREDICTIONS Of things to come! ESP, cata- 
clysus, etc., plus 80 other astonishing subjects. Free 
booklet, ‘‘Cosmic Awareness Speaks’’. Servants of 
Awareness, Box 115-SD, Olympia, Washington. 


COMPUTER Programming Pays You More. 
your start now with Easy Step-by-step Homestudy 
course. Write today for info: ABC Computer 
Schools, Box 45796-D Los Angeles, Calif. 90045 
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FINISH High School in 10 weeks, Send age, last 
grade completed. EPI, Box 3146, Mesa, Arizona. 





B. SC. ENGINEERING, Management-correspond- 
ence course prospectus $1. Canadian Institute of 
Science & Technology, 263K Adelaide St. W., To- 
ronto. 





BOOKS, PERIODICALS 





KNOW More about the earth vou live on. Earth 
Science, bimonthly Magazine, Box 550S. Downers 
Grove, Tl. 60615 Subscription $2.50. Sample 35¢. 


PUBLISH Your book! Join our successful authors: 
publicity advertising promotion, beautiful books, All 
subjects invited. Send for free manuscript report 
and detailed booklet. Carlton Press, Dept. XSS, 84 
Fifth Avenue, New York 10011. 


Astronauts and Space exploration. Send 50¢ for 
Space World Magazine. Dept. S, Amherst, Wis. 54406 





BOOKPLATES 





FREE Catalog—Many beautiful designs. Address 
Antioch Bookplate Co., Yellow Springs 13, Ohio. 





PETS, BIRDS, CATS, HAMSTERS, ETC. 





BUY Direct — save: Monkeys, Ocelots, Birds, Rep- 
tiles. Animal books. Free list. Exotic. Animal Im- 
porters Inc., Box 632-3, South Miami, Florida 33143. 





RABBITS—FUR BEARING ANIMALS 





RAISE Rabbits for us on $500 month plan. Free 
details. White’s Rabbitry, Mt. Vernon, Ohio 43050. 





MAKE Big Money raising chinchillas, guinea pigs, 
rabbits, mink or pigeons for us. Free information, 
Keeney Brothers Farms, New Freedom, Pa. 17349. 





RADIO, TELEVISION AND 
HAM EQUIPMENT 





POLICE Radio, hear police calls, fire departments, 
Sheriffs, taxies, ambulances, Highway Patrol. News 
band portable radio and direction finder. Free book- 
let. Nova-Tech, Dept. 326, Redondo Beach, Cali- 
fornia 90278. 





MUSIC AND MUSICAL INSTRUMENTS 





POEMS. Songs wanted for new hit songs and _re- 
cordings by America’s most popular studio. Tin Pan 
Alley, 1650-SD Broadway, New York 10019. 





HI FI, RECORDS & ELECTRONICS 





PROXIMITY switch. Detects nearness of human 
body! Free information, Claremont Products, Zonair 
Division, 860 Reed, Claremont, Calif. 91711. 





BUSINESS OPPORTUNITIES 





Don’t miss this! For less than $20 bid on U.S. 
oil leases, Mail $2.00 to R.B., 1311 Huntington 
Ave., Huntington, W. Va. 25701 offer Ltd. 





Profit mailing baby catalogs, Details 25¢ Uni- 
versal, Box 212 S, Stoneham, Mass. 02180. 





WHEN Answering classified advertisements, don’t 
forget to say you saw it in Science Digest. 
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PROFITABLE OCCUPATIONS 





BECOME A mortgage broker. Earn 10,000 to 
50,000 year. Complete details. United Mortgage Co., 
P. O. Box 2684-SD., Marietta, Georgia 30060. 





MONEYMAKING OPPORTUNITIES 





EXTRA Income at home in Spare Time! Booklet 
shows you how to start your own business with Classi- 
fied Advertising. Only $1.00, Martin, Popular Me- 
ate Dept. PSD-58, 575 Lexington, New York 
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REAL ESTATE—FARMS 





20 ACRES $2995, $25 down, $25 monthly. Ashley, 
. O. Box 844, Woodland Hills, Calif. 91364, 
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CALIFORNIA acreage. Only $20 Down; $20 
Monthly. Owner, Box 3591 SD, Los Angeles 90035 





SPECIAL SERVICE 





ASK me anything. I'll give you the answer for 
only $2 prepaid. Twodeal, P. O. Box 16533, Jack- 
sonville, Florida 32216. 





AUTO SUPPLY EQUIPMENT 


This could save your life. New Wink Auto Safety 
mirror details: Wink, P.O. Box 338 Walnut, Calif. 
91789. Do it today! Enjoy it tomorrow. 





STAMP COLLECTING 





AFGHANISTAN! 50 Colorful mint pictorials $1.00. 
Approvals. Shamrock, Box 453, Kenmore, Wn. 98028. 





SCIENCE Topical issues Astronomy to Zoology 
free premium. Berchtold Stamps, Troy, Ohio 45373. 





HOBBIES & COLLECTORS 





BOTTLE collectors enjoy monthly magazine, only 
$4 year. Write Box 243-S, Bend, Oregon 97701. 





MAGIC TRICKS, PUZZLES, JOKER 
NOVELTIES 





1000 AMAZING ‘Tricks, stunts, illusions, magic! 
Giant 164 page catalog! Illustrated! Exciting! Only 
25¢. House of 1000 Mysteries, Dept. SD68, Ft. 
Lauderdale, Florida 33308 





COMPLETELY Illustrated magic catalog; 84 pages, 
25¢. Manhattan Magic, Box 334D, N.Y.C. 10011. 





PLAYS, STORIES, MANUSCRIPTS 





Your Classified ad in this space will be seen by 
more than 152,000 active mailorder buyers. For 
rates and information write: Classified Ad Dept. 96, 
Science Digest, 575 Lexington Ave., New York, New 
York 10022. 





COLOR SLIDES 





MISS America slides: 20 color slides of Pageant 
$5.00. Free brochure, Box 433, Atlantic City, N.J. 
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PERSONAL 


STAMMER-Stutter-no more. (Dr. Young) Write: 
Gaucho, Box 9309-S, Chicago 60690. 


RESURRECTED Billions will farm ocean bottoms 
when seas removed by coming whirlwind! Free. 
Write: Harvest-SD, Jefferson City, Mo. 65101. 





INVESTIGATORS, Free brochure, latest submin- 
iature electronic surveillance equipment. Ace Elec- 
tronics, 11500-D NW 7th Ave., Miami, Fla. 33168. 


MUSIC Lovers, continuous. uninterrupted back- 
ground music from your FM radio, using new inex- 
pensive adaptor. Free Literature. R. Clifton, 11500- 
A NW 7th Ave., Miami, Fla, 33168. 


BILLS Paid Without Borrowing—Nobody Refused 
Bad Credit No Problem—Not a 
Loan Co. 
Dept. 


Phoenix, Arizona 85012—119 Ann St., 
Conn. 00103—507 Carondelet St., New Orleans, La: 


70130—or 504 Victoria Ave., Windsor, Ontario, Can- 


ada, 


“PSYCHIC Dominance—How to rule others with 
your thoughts.’’ Full Course——with stirring Exer- 
cises. $3. Illustrated. Satisfaction or refund.— 
Clarion, Box 9309-S, Chicago, Ill. 60690. 





JOIN Us in telepathic efforts. Pleasure and new 
friends assured. Inquire Scientific Research Associa- 
tion, 2439 Belknap Blvd., Keokuk, Iowa 52632. 


Help Yourself To Power! Seven keys unlocks all 
mysteries, solves all problems. Free details. Meta, 
Box 6064D, Long Island City, N.Y. 11106 


HELP WANTED 


AUSTRALIA Wants you! 
passage. Unlimited opportunities. 
ment information and forms $1.00. 
3623-P, Long Beach, California 90803. 


ADVERTISING, AGENCIES, ADV. 
SERVICE, MAILING LISTS 


MAILORDER Records help get Increased Business! 
Complete 32 page Record Book shows your inquiries, 
orders, advertising expense, etc. Only $1.00. Martin, 
Popular Mechanics, Dept. RQD-58, 575 Lexington, 
New York 10022. 





PLEASE Be sure to include your zip code when 
ordering merchandise from classified advertisements. 
You'll receive faster delivery. 


MISCELLANEOUS 


1968 ZIP CODE Directory has 128 pages & lists all 
50,000 US PO Branches & Stations $1.15 pp. Lewis 
Sales, Box 123, Clarendon Hills, Ill. 60514. 


ZIP Code Direcory. All Towns listed. Lowest 
price: 88¢ postpaid. Royal Enterprises, P.O. Box 
1502-S, Santa Fe, N.M. 87501 


JAMPACKED! Sententious Bimonthly! $1. 
fund-Guarantee. (Detail Free) ‘‘Penman,’’ Deer- 
park, N.Y. 





AUTOGRAPHS, Verne, Wells, Einstein. Send re- 
quests. Cole, Kingsbury Rd., Spencer, Mass. 01562 
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MOON travel reservation prvigs.—folded wallet 
card with calendar & identification. 65¢ ppd. Me, 
W. Carrillo, Santa Barbara, Ca. 93101 


WANTED—MISCELLANEOUS 


MERCURY-Gold-silver-platinum for cash, Circu- 
lar. Ore assays. W-Terminal, Norwood, Mass, 


FORMULAS & PLANS 


\ 
YOUR Classified ad in this space will be seen 
more than 152,000 active mailorder buyers. For 
rates and information write: Classified Ad Dept. 96, 
Science Digest, 575 Lexington Ave., New York, New 
York 10022. 


PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, GUMMED LABELS 


THERMOGRAPHED Business cards $3.49-1,000, 
free samples. Gables, 4053 Clifton, Glenshaw, Pa. 
15116. 


DO-IT-YOURSELF 


Co., Opelika, Alabama 36801 
HOME CRAFTSMEN 


FREE Check-list covering more than 300 classifica- 
tions of projects, plans, instructions, service and 
repair information detailed in Popular Mechanics 
famous series of instructional booklets, books, pat- 
terns, and blueprints. List covers an extremely wide 
variety of do-it-yourself data on home remodeling, 
repair and improvement, hobbies, crafts, boating, 
games, lawn and garden, and hundreds of others. 
For your free copy of this helpful list, write to: 
Service Bureau, Popular Mechanics, Dept. SD, 575 
Lexington Avenue, New York City 10022. 


FOR THE HOME 


Science Digest, 575 Lexington Ave., New York, ‘New 
York 10022. 


ATHLETIC & BODYBUILDING 
COURSES 


fitness equipment, including bicycle exerciser, rowing 
machine, belt massager, and abdominal board. Send 
$2.50 for blueprints B1208 and instructions. Popular 
Mechanics Service Bureau, 575-SD Lexington Ave., 
New York, N. Y. 10022. 





PLEASE Be sure to include your zip code when 
ordering merchandise from classified advertisements. 
You'll receive faster delivery. 





WHEN Answering classified advertisements, don’t 
forget to say you saw it in Science Digest. 





more than 152,000 active mailorder buyers. 
rates and information write: Classified Ad Dept. 96, 
Science Digest, 575 Lexington Ave., New York, New 
York 10022, 
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Korean ‘syllabary’ questioned 


With regard to the February ’68 is- 
sue, page 38, “Oriental language ma- 
chine,” developed by RCA, what is 
this nonsense about a Korean “‘ideo- 
graph” alphabet? 

Several centuries ago, Dan-Jeon, 
fourth king of the YI dynasty, or- 
dered the six scholars (the “Saiyuk- 
shin”) to compose an alphabet that 
would be purely Hankuk (Korean). 
This task was accomplished in about 
1442, by the Western calendar. 

Imagine stating that there are 
thousands of characters in the Kore- 
an “syllabary” when, in fact, there 
are only 24 letters in the Hangul 
(Korean) alphabet. I believe that 
Hangul is one of the two only al- 
phabetical languages in Asia (Pun- 
jabi being the other.) 

R. Lee HALER 
University of Alberta 


RCA’s REPLY 


There is indeed an alphabet in the 
Korean language known as the 
Hangul. In North Korea this al- 
phabet is used almost exclusively, 
however, some Chinese ideographs 
are still in use to identify proper 
names and special terms. In South 
Korea, on the other hand, there is 
a much wider use of Chinese ideo- 
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graphs in combination with the Han- 
gul. In fact, the Ministry of Educa- 
tion, Republic of Korea, in 1957 es- 
tablished a list of 1,300 “limited 
characters” to be used for compiling 
textbooks. 

In the interest of completeness, 
RCA has included in its machine 
vocabulary some 4,834 Chinese ideo- 
graphs used in Korean languages. 
This includes the “limited character” 
list established by South Korea. It 
must be noted that many of these 
ideographs are common to all three 
languages; however, a study of all 
three languages was conducted in- 
dependently and the final list com- 
bined. 

Dana N. NAsvut!1 
News & Information Service, 


RCA 


Dying saguaro theory 


Science Digest for April ’68, page 
29, “Saguaro— a dying symbol,” dis- 
cusses various theories of the dying 
out of the saguaro, the giant South- 
western cactus. The article failed to 
mention a theory that has long im- 
pressed me, at least, as the most 
plausible of all: That the slaughter 
of predators—bobcats, coyotes and 
foxes—has, as it has_ elsewhere, 
caused a vast increase in the rodent 
population of the area, and that this 
in turn has resulted in excessive and 
fatal burrowing by rodents into the 
saguaros. 

L. SPRAGUE DE CAMP 

Villanova, Pa. 


Criminal rehabilitation in N.Y. 


Governor Rockefeller has asked me 
to thank you for forwarding Steve 
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Allen’s article, “Let’s brainwash our 
criminals”, concerning rehabilitation 
of criminals, which appeared in the 
April ’68 Science Digest. 

New York State already has in 
operation or under study many of 
the proposals suggested in the ar- 
ticle, such as a pilot project using 
the latest techniques in psychology, 
psychiatry and education in realistic 
programs of rehabilitation, which is 
in its second year at Dannemora. 
This Diagnostic and Treatment Cen- 
ter, involving approximately 100 in- 
mates, provides intensive treatment 
and social casework services for se- 
lected inmates transferred from other 


institutions of the Department of 
Correction.. 

The New York State Department 
of Correction is using in its 22 in- 
stitutions other techniques such as: 
teaching machines and programmed 
instruction; remedial reading; video- 
tapes and motion picture films; ed- 
ucational television. A number of 
service programs have also been in- 
itiated. 

The concern of Science Digest in 
progressive correctional policy is 
deeply shared. 

Axton G. MARSHALL 
Executive Officer to 
the Governor 


Don’t change your address 
without notifying us! 


To insure uninterrupted service on your Science Digest 
subscription, please notify us at least six weeks before 


you move. 


1. Attach your address 
label from a recent issue 
in the space provided 
opposite. (If label not 
available, be sure to give 
us your old address, 
including Zip Code) 


2. Print your name and new 
address below (be sure to 
include your Zip Code). 


Name 
New Address 


City 


96 


3. Mail entire notice to: 


Subscription Service Dept. 
Box No. 654 
New York, N. Y. 10019 


Please Print 
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‘*’ Ave 


HERE’s nothing like a cold 

beer on a hot afternoon, and 
those are bloody well the sentiments 
of this very Australian kangaroo. 
When his owner introduced him to 
the brew, he developed an immedi- 
ate liking. Now he usually partakes 


Pictorial Parade 


another’ 


of a bottle and a half a day (no 
great amount by human standards, 
but something else when it comes to 
kangaroos, who normally don’t even 
drink much water). This marsupial 
has one other notable habit—he 
likes cigarettes, but only to chew. 



























Not since the days of Galileo has the 
telescope been so important. Through- 
out the world the nations are rushing 
to build larger and better instruments. 
A new U.S. entry is a 90 incher to be 
installed at Kitt Peak, Arizona, for the 
University of Arizona. See page 71. 




















Driving a nail through a light- A new art contest was recently 


bulb without shattering it is announced. The CalComp Awards 

a dramatic demonstration of Competition for computer/plot- 

a new kind of tougher, more ter art. This drawing called 

durable bulb. It is one of the “The Fisherman,” Mead one of the 

: . many products previewed in more striking examples of the 

Ants have a reputation for being very New for People. See page 28. new art form. See page 23. 


clever, but even a very stupid rat is 
smarter than the smartest ant. The 
truth is invertebrates just don’t learn 
the way we mammals do. This has its 
advantages, however. For example, have 
you ever heard of a neurotic cockroach? 
See page 54 for a look at the ant’s IQ. 


